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Dear students: 


It is extremely great pleasure to introduce the mathematics book for second 
preparatory. We have been specially cautious to make your learning to the 
mathematics enjoyable and useful since it has many practical applications in 
real life as well as in the other subjects. This gives you a chance to be aware of 
the importance of learning mathematics, to determine its value and to appreciate 
the mathematicians roles. 


This book sheds new lights on the activities as a basic objective. Additionally, 
we have tried to introduce the subject simply and excitingly to help attaining 
mathematical knowledge as well as gaining the patterns of positive thinking which 
pave your way to creativity . 

This book has been divided into units, each unit contains lessons. Colors 
and pictures are effectively used to illustrate some mathematical concepts and 
the properties of figures. Lingual level of previous study has been taken into 
consideration . 


Our great interest here is to help you get the information by your afi in order 
to develop your self-study skills. E 


. Calculators and computer sets are used When 


practices general. exams, We FW unit test, vns tes "E | term: 
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The used Mathematical Symbols 


The set of natural numbers 


L 


perpendicular to 


The set of integer numbers . parallel to 


The set of rational numbers AB Line segment AB 


The set of irrational numbers AB Ray AB 


The set of real numbers AB straight line AB 


Square root of number a measure of angle L 


a Cube root of number a ~ Similarity 


Closed interval less than 


Open interval less than or equal to 


Half-open (closed) interval greater than 


] a b] Half-open (closed) interval > greater than or equal to 
1, a] — probability of 

Infinite interval P(E) 
la, ~[ occurring event (E) 


is congruent to 


Real Numbers : 


| Irrational Numbers Rational Numbers 


Natural Numbers 


e r 


| 2 pore i 


Revision "m 


The sets of numbers 


The set of Counting numbers 1. 2, 3. 

The set of Natural numbers : N= (0, 1, 2, 3, ...}= counting numbers u (0) 
The set of Integers : 22 (., . 2, -1, O, 1. 2, 3,...) 

The set of Positive integers 2“ { 1, 2, 3, ...} = Counting numbers 


The set of Negative integers Z= {-1, -2, -3, ...} 


The set of Rational numbers Q = C2 a, b €Z, b # 0} 
Q 


The absolute value of a rational number: 
|-71=7,131=3, lo-. 41 


Ifí[a|25 ten as 25 
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The Standard form of a rational number is: 


For example: The standard form of the number 25.32 x 104 
= 2.532 x 105 
- The standard form of the number 0.00053= 5.3 x 10* 


The perfect square rational number: 


It is that positive number which can be written in the form of a square rational num- 
ber i.e (rational number)? 


9 1 
Example 1, 4, 25, 1% 2 


The perfect cube of rational number: 

It is that rational number which can be written in the form of a cube rational number. 

i.e (rational number)? 

Example 1, 8, -27, -216, 2 

The square root of a perfect square rational number 

© The square root of the positive rational number a is that number whose square is 
equal to a. 

© (zero = zero) the square root of zero is zero. 


C) Every perfect square rational number a has two square roots each one of them is an 
additive inverse to the other i.e. /a , -Va 


Example 38 has two square roots: 3. -$ 


© y9 means the positive square root of 9 which is equal to 3 


FE 
Q 54 -|5 i.e 
F \2 
JC) 212127 
(i 
Practice 


Complete the following table 


__ 


Y Q complete Write the following numbers in the form g; where a and b are 
two integers and there are n't common factors between them, b * zero. 


E Q Choose the correct answer: 
A The solution set of the equation x + 5 = |-5| in N is ((0) or (10) or (-10), Ø) 


‘B The rational number lies between -L, t Nau 60 or 5 or 0.3 or -0.3) 
9 The product of the rational number T by its additive inverse is 

(zero, - 15 or = or = 
9 |-2| + J-A] + [6] =........... (zero, |-12| , -12 , 6) 
SV (a or -a or |a| or+a) 


«9» Ñ Find the value of x which satisfies each of the following equations. 
Determine whether this value is a natural, real or rational number. 
d 5X43 220 B 7X+11=12 
g 3X+5=1 DX-3-7 


4 Ñ Find in the simplest form: 
Sin. 
B The standard form of 0 00015 is ........... 
€ o16 + |-06| =.......... 
D 204.2! 4 2? + 2 
E The sum of the two square roots of the number 2 += . ENN 
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The cube root ofa 
rational number 


Think and Discuss 


you have learned that: 


bas: ar bed : you will learn how 
eng m Ret x fan % To find the cube root 
‘& Complete of a rational number 
Bs using facorization. 
The volume of the cube whose side i is equal to 7 cm t To find the cube root 
SE ros N es ee l cm 
of a rational number 
& Let's think using the calculator. 
".To solve equations 
If we have a cube of volume 125 cm?, what is the s M 
length of its side? 25 | 5 that include finding 
We search for any three equal numbers of a product 5 5 the cube root. 
equal to 125. Then the number 125 can be factorized ‘ ^. To solve applications 
into its prime factors 
125 2 5 * 5 5 on the cube root of a 
rational number. 


the cube of volume 125cm? has a side length = 5cm 


Therefore, 5 is called the cube root of 125 and it is written as 7125 = 5, 
Key terms 


*  Thecube root for the rational number a is symbolized by 1a 


ne cube root for a positive rational number is also positive 
Ex: Y125 =5 

7* - The cube root for a negative rational number is also 
negative. Ex: V= -2 why 7 


3 
Vero = zero 


3 
E Va =a 


— NE 


| MN — o 


To find the cube root of a perfect cube rational number: 


O The number can be factorized into its prime factors.. 
O A calculator can be used. 


ttre The perfect cube rational number has one cube root which is 
also a rational number , why? 


@ Examples 


P Use factorization to find the value of each 41000 , 1/216 g then check your 


answer using the calculator. 

Solution 2 |1000 2 | 216 33-25 327 2/8 
2 2 | 500 2 2 | 108 3|9 2|4 
2 | 250 2 54 3. 2 .212 
5 | 125 3 | 27 1 1 

5 5 | 25 3 3] 9 

5| 5 3| 3 

1 1 

000 5 * 2 10 ¥216=-2x3=6 ye =f = 3 


Use your calculator to check your answer by pressing on HHH 


2 Find the length of the radius of a sphere whose volume is equal to 4851cm? (x = =) 


3 | 9261 
The volume of the sphere = 4 N P 3 3087 
4851 = $x 2p 31029 
" _ 4851x3x7 9261 7 | 343 
— 7508 7| 49 
28 EID Yl 7 
st 3 1 

2 
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xz 9*7 210 — 
rs 1 = 10.5 cm 


we can use the calculator to find DES directly. 


za Ue 
eS Practice 


Find the diameter of the sphere whose volume is 113.04 cm (N = 3.14) 


TM 
Gr 
fy B 


Solve each of the following equations in Q. 


& x'=8 g xx«9-8 
@ (x- 2) =125 Q^ Qx-1?-10- 54 
Solution. 
$ x-8 3 949-8 
x=V8 =2 28-9 
^ Solution set- {2} x» =-] 
VN =-1 Solution set = {-1} 
€ (x - 2) 2 125 D (2x - 1? -10 = 54 
x - 2 = V125 (2x - 1? = 64 
225 2x-12 V 64 
x27 2x-1=4 
Solution set = (7) 2x=5 
x=3 Solution set- { 5.) 


am, UP 
GRO Practice 


Solve the following equations in Q: (x + 1)? = 27, (x + 1? = -27 


— 


| 


Sc. 
VTE =.......... OIE trn @ Vt +VF —— 
G Yon -- g VT -VE LL e rr 
3 Q Choose the correct answer from the Parentheses 
ES VEF resone (2 or-2 or 4 or -4) 
pv E Us Wo QN (10 or O or 5 or +5) 
e i wv. 02S -- Lue 2 or M or 2 or -2) 
Q? n or 10 or 2 or 2 
E The lateral area of a cube whose volume is 216 cm? = ....... cm? 
(36 or 6 or 144 or 216) 
E VS aX (x? or x? or x or x*) 
e VOX a J24 + D (1 orO or -1 or E 
4 Q Find the value of x in each of following cases: 
ad X 3 PEE 2 y mw 
ev * =5 PY =-5 € X =-yV 4 
D» =-8 e 12530 G v= 64 


5 Q Find the solution set for each of the following equations in Q: 
P x°+27=0 g 5347-8 
[e] (x + 3! = 343 D (5x-2) 10-18 


Application problems 


® Find the side length of a cube vessel with capacity of one liter. 


1372 


$i N cubic unit 


p. Find the diameter length of a sphere whose volume = 
(Use ZI = 2) (volume of a sphere = t 7 r?) 
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The set of Irrational 
numbers Q` 


Think and Discuss 


you have learned that: A rational number is that number which 
can be put in the form: 
-b-: where a, b ez, b 


for example: when solving the equation 4x? = 25 


25 5 
Maz — dp 
then x? = | eX 


Each of 2. - $ is a rational number . 


However, there are many numbers which can not be put in 
the form * Where a, be Z,b#0 
for example : when solving the equation X? = 2, we can 


not find any rational number whose square is 
equal to 2 


you will learn how how 
% To define the set of 
irrational numbers. 


key terms 


% Irrational number 


Er irrational number { It is that number which can notbeput — 
in the form = where a,b € Z,b#0 


the following are examples to irrational numbers. 


First : the square roots of the positive numbers which are not 
perfect squares 


Ex : VZ VIS Vo V7 


Second: the cube roots of those numbers that are not 
perfect cubes 


Ex : VA, VZ, , . 
Third: the pi xt (the approximation ratio) 


Where it is impossible to find any exact value for any of the 
previous number. why? 


—— 


— i} tit 


Those numbers and others form a set which is called the set of irrational numbers which 
is denoted by the symbol Q`. 


Q 


QnQ =S 


& Think : is ¥-1 an irrational number? why? 


4 gy, Complete : using the symbol Q or Q'. 


ie e. 688. nen 
i -07 6 NS See. 
6e. „ 


2 Put (v^) on the true sentence and (X) on the false sentence 
G 23x105eQ( g l5leQ ( ) «9 e 
8 eO ( EVER t ) @ 753 ( ) 
@ V0 >2 C ) tp V2»V9 ( ) 


W The side length of a square whose surface area = 6cm? is a rational number ( ) 


43» Choose the correct answer: 
& The surface area of a square whose side length is V = 
(4 V3 or 9 or 3 or 6) 
g The irrational number lies between 3 and 4 is . 


(3.5 or * or ¥13 or ¥20) 


[e The irrational number lies between -2 and -1 is ......... 
(-3 or -1 or orv2) 


+O CE 


Finding the approximate value of 
an Irrational number 


Think and discuss 


Can you find the two rational numbers which the irrational 
number. is located between them. 


— — | You will learn how 
V2 isbetween V1,V4 iel< v2 <2 $ To fed he aporciimate 
ie. V2 = 1 +a decimal fraction Value for un ions 
— number 
To find the approximate value of y2 We check the values of % To represent an 
the following numbers: irrational number on 
the number line. 


(1.1? 2 1.21, (1.27 2 1.44, (1.3? = 1.69, 
(1.4? = 1.96, (1.5? 22.25 

„ 1.96 <2 «2.25 

148 V? <1.5 

ie. V2 = 1.4 + a decimal fraction 

ie. 1.41 « V2 « 1.42 


% To solve equations in Q 


Use the calculator to check you answer. 


Representing the irrational number on the number 
line. 


How can the point represents 2 be located on the number 
line? 


If we draw the right triangle ABC at B which 
is an isosceles triangle also. 

where AB = BC = one unit of length 

Then (Ac? = (AB)? + (BC? = 1? + 1? 22 

». AC = ¥2 unit of length. 


— 


n= SED 


© draw the number line and place the sharp point of the compasses at point O, then 
adjust the compasses to a length that is equal to AC and draw an arc that intersects the 
number line on the right of o and at the point X, where that point represents Y 


O Using the same length, we can label the point X` which represent - V2 where X` is 
on the left of the point o. 


2 ＋ 1 Vz 2 


€ Think Label the point which represents 3 + V2 on the number line. 


9 Activity : Draw the square O A B C whose side length is equal to one unit of length. 


The length of its diagonal = V 1+1 = V2 unit of length 
OB = V2 


© Place the sharp point of the compasses at point O and draw a semi-circle whose di- 
ameter = the length of OB N 


© OA N the semi-circle = (X , X} where X represents the number V2 , x` represents 
the number V2 . 


O Draw xD // AB andintersects CB at D 
(OD)? = (OX? + (XD? = (V2 P + (1? 23 
b. OD = v3 


© Place the sharp point of the compasses at point O and adjust it to a length v which 
is equal to the length of OD, then draw semi-circle that intersects with “OA at 
points Y, Y 

^. OY = V3 Le. point Y represnts V3 , while point Y" represents - V 


© Continue using the same method to represent Y4, V5 , v6 , ... 
also - VA, e 
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+S Find : 


Two consecutive integers that V5 lies between them. 
> Two consecutive integers that V12 lies between them. 
Q^ Two consecutive integers that V10 lies between them. 
ip. Two consecutive integers that V -20 lies between them. 


2 QA Prove that: 
& V3 lies between 1.7 , 1.8. B 15 lies between 2.4, 2.5 . 
48» Find the value of V to the nearest hundredth. 
@ Find the value of V to the nearest tenth. 
8 Draw the number line and label the point which represents the irrational number v3. 


46» Draw the number line and label the point which represents the irrational number 
1-2 


[25] Example (1) 


& Find the solutions set for each of the following equations in O: 


& 3-2 B 9-5 @ $x-1 Q 0.001»? =-8 
4$ x=2 

„ * V Solution set = C- V2 , V2} 
B x3 =5 

ax -V5 Solution set = {5 } 


COD «> O 


. 
1 


3 20 58 Q The solution set in Q'- 2 


Q Find the length of each of the side and the diagonal of a square whose 
area is 7cm?- 


Let the length of the side be x cm, 
then the area = x x x = x? 
Where L is the square diagonal length 


x27 
„* 2 cm „„ em Wh) 
To find the diagonal of the square: use pythagorean theorem 
L? = x2 +x? Where L is the square diagonal length. 
— L? 2 14 
SL £14 cm „ L= cm why? 


(S Find: the circumference of a circle whose area is 3 N cm? 


The area of the circle = M r? 
3H MN e 
42 823 
r-v3 cm or r=—V3 cm (refused) 
the circumference = 2721-271 x V 3 =2V3 M cm. 


OC 


"Ww 
" 


Sel -a 


@ Circle the irrational number in each of the following: 
SERO 1 j 4 
v3, -0,2, 34,909,349, 25 
2 x Find the value of X in each of the following cases and determine whether 


xeQorxeQ' 


& 4°=9 Bg 2x? =6 @ x= 125 
9 = 10 Ẹ (x-1"% =4 F (x-2P = 1 
3 Q Find the approximate value for V10, and check your answer using 
the calculator. 


4 & Think : If x is an integer, find the value of X in each the following cases: 


A X N <x+1 g x«vs80 <x+1 g x«v 125 «x«*1 
Q x«Vs <x+1 Bg x< 30 <x+1 FE * 100 <x+1 


5 Q Choose the correct answer : 
& the irrational number lies between 2 and 3 is. (V10 or V7 or25orv 3 ). 
& 0x... (2.99 or 3.71 or 3 or - 32). 
€ The nearest integer to YAS! rece: (5 or 3 or 2 or 12.5). 
D The square whose area is 10 cm?, its side length is ....... cm 
(5 or-5 or V10 or- V/10). 


& The cube whose volume is 64 cm? its side length is cm (8 or 4 or 16 or 64). 


6 Draw the number line and label point A which represents and 
Label point B which represents 1 + y2 
Label point C which represents - v2 


7 Draw the right triangle ABC at B where AB = 2cm, BC = 3cm, then use the figure 
to label a point which represents V13 , and a point which represents -v13 on the 
number line. 


— O 
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You will learn how | 
% To define the set of 


real numbers (R). 

% To define the realtion 
among sets of N, Z, 
Q. Q. R 


Key terms 
% Areal number. 


t 
— de 


—— 


The set of the Real 
numbers R 


Think and Discuss 


You have learned the set of rational numbers (Q), you have 
also found that there are other numbers that form the set 
of irrational number O such as V2 , 1/2 , x,... However, the 
union of these two sets forms a new set called the set of the 
real numbers, and it is denoted by the symbol R 

R=QUQ 
Look at the opposite Venn diagram, you find that: 


€» R-QuQ 

(2) Any natural, integer, rational 
or irrational number is a real 
number 


NcZcQcR and soisQ’cR 


a Think Give examples from your own to some real 
numbers which are rational or irrational numbers. 


e Every real number is represented by one point on the 
number line. R 
—w ꝛ — 


Negative real numbers Positive real numbers 


First: zero is represented by the origin O. 
Second: the positive real numbers are represented by all the 
points On the number line that are located on the right 
side of O 
Third: the negative real numbers are represented by all the points 
on the number line that are located on the left side of O 
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4 Put each of the following numbers in its 
suitable place on the opposite venn diagram. 
2. 4,9, %% 0,6, $, 2 , %s 

* (Qu Label point A on the number line which represents ¥-8 and point B which 
represents V9 , then find the length of AB . 


-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 
3 State if each sentence is true or false: 


# Every natural number is a positive real number. 

B. Every integer is a real number. 

V-1 = -1 because IX -1 x -1 = -1 

While V-1 € R because there is no real number If multiplyed by it self, the 
product is -1 . 


Remark 


Discuss with your teacher and classmates: Are there any non- Real number? 


UM Lt 


L. 


— 


E Study the previous chart and answer the following by placing (v^) on the true 


sentence and (X) on the false sentence: 


® Every natural number is an integer. 

B- Zero e The set of rational numbers 

Q 2-227 

I Any non-integer number is a rational number 


* Complete the following table by placing (v^) in the suitable place as shown in the 


first case: 


( 
( 
( 
( 


| — 
n" 
| | 
— — 


) 
) 
) 
) 


Think and Discuss 


— 

If A, B are two points that belong to L You will learn how 
the straight line L, and we determined a t & To define the ordering 
certain direction as shown by the arrow; Wenn 
then we can say that: | : 

O The point B follows the point A. i.e on its right hand side. ^ 
O The point A precedes the point B. i.e on its left hand side. Hep teme 
% 
The same applies for all the points on the straight line. » ordering roladon 
However, If we know that every point on the straight line > more than. 
represent a real number. We can say that : v» Less than 
the set of real number is an ordered set.: % Equal to 
The properties of order: % Ascending order 
Oy are two real numbers represented on the number line Descending order 


by the two points A, respectively the ordering relation 
can be one of the following three cases: 


— "NM x — x 7 | 


— — — — 


(2) If x is a real number represented by the point A on the number 
line while O is the origin point which represents the zero, then 
the ordering relation can be one of the following three cases. 


^ E mmm e 
: 0 z zT 4 : 


Fist Term - this Lt 
" d 
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Negative real number o Positive real number 


The set of the positive real numbers: R* = (x: x ER, x > 0) 
The set of the nagative real numbers: R: = (x: x eR, x « 0) 


RR. v {0} u R 


The set of non-negative real numbers = R* u (0) = (x : x 2 0, x€ R} 
The set of the non - positive real numbers = R u (0) = (x : x < 0, x € R} 


[25] Example 


Arrange the following numbers ascendingly V27 , - V45 , V20 , 6, 0, V-1- 


Solution 
6 = o N V 
The ascending order is from the smallest to the greatest. 
-V45 , - V1 , 0, V20, V27 , V36 
ie. -V45 , 731, 0, V20 , /27 , 6. 


@ Arrange the following number descendingly : VZ ,8,-vV50 , v70 


il x € R, state whether x is a positive or negative or anything else in each of the 
following. 


8 x>0 @ x<0 2 x»l-5 
B € 
@ Prove that V3 lies between 1.7, 1.8, then represent V3 ,1.7 and 1.8 on the number line. 


@ Find the side length in a square whose area is 5 c, is the side length a rational number? 


$ Find the side length in a cube whose volume is 1.728 cm?, is the side length a 
rational number? 


6 Put the suitable notation( > or < or = ) 


Intervals 


Think and Discuss 


Interval is a subset of the set of real numbers 


first: the limited intervals 
If a, be R, a <b, then we can define each of: 


The closed inteval 


[a , b] 
[a,b] (x: a &x € b, x€R) 


o — — 
[a, b] c R in which the elements are a, b and all the real 
numbers between them. 
When we draw that interval, we put a shaded circle at each 
of the two points a and b then, we shade that area between 
them on the number line. 


The open interval 
la, bl 
Ja, bl ={x:a<x<b,x€R} 
— o— — 
a 


b 
Ja, b[c R in which the elements are all the real numbers 
between the two numbers a, b 
When we draw that interval, we put an unshaded circle at 
each of the two points which represent the two numbers a and 
b then, we shade that area between them on the number line. 


2 practice 


Write down each of [3,5], ]3,5| using the description method then 
represent them on the number line. 


v 
% 
$ 
$ 
ty 


You will learn how 
To define limited 
intervals. 

To define unlimited 
intervals. 

To recognize the 
operations on 
intervals . 


key terms 
Limited interval 
closed interval 
open interval 
half- open interval 
unlimited interval 


— ep 0 


— B 
— 


| | | E 


Half openor (half closed) intervals 


: [a , b[ E a Ja, b] b 
o — — 00 
fa, bl={x:a<x<b,xeR} Ja, bl (x aS Sb,. xe 


(a, b[ c R where its elements are the Ja , b] c R where its elements are the 


number a and all the numbers between | "Umber b and all the number between 
a and b. aandb. 


9 
é Practice 


Write down each of the two intervals: [3 , 5[, ]3, 5] using the description method, then 
represent them on the number line. 


. Examples : 


Represent each of the following intervals on the number line: [-1, 4] , ]-1, 4[ , ]-1, 4], (-1, 4) 


[-1, 4] }-1, 4[ -1, 4] {-1, 4} 
Closed interval open interval Half-open interval Set 
Discuss with your teacher and your classmates whether the interval is a finite or an 
infinite set. 
" Geti 


Practice 


E Di Write down the following sets in the form of intervals, then represent them 
on the number line: 
à X= (x:2«x«5,xeR) B^ X= {x:-2<x<3,xeR)} 
@ X= {x:0<x<4,xeER) Wm X= {k:-3<x<-1,xeER} 


+o CHEI 


* s Put The suitable symbol € or g to make each sentence true. 


6 3 1,34 82. 1,34 2 K Jo , 10 
8, [1,2] 64 (,5( V8 on... [-1, 2] 


2 4, 6l 6 233 x 105........... 10, 1I 


3 Q Write down the interval represented by each of the following figures:: 


Second: The unlimited intervals 

You know that: If the number line of real numbers is expanded on its two direction, we get 
more positive real numbers at the right direction and more negative real number at the left 
direction such all those numbers are located on that line. 


O The symbol (x) is read (infinity) and it is more than any imagined real number, 
* E R 

O The symbol ) is read (negative infinity) and it is less then any imagined real 
number, - € R 

O The two symbols æ , - © can not be represented by any points on the number line 
and they are expansions to the number line at its two directions. 


—— ~ oeo — 
0 

If a is a real number, then we can define the following unlimited intervals: 
The interval la, «| The interval ]-« , a] 
la, of ={x:x2a, xeR) joo, al x: Xx Sa, xeR) 

— 8 «— — 

That interval represents the number That interval represents the number 
a and all the real numbers which a and all the real number which 
are more than a are less than a. 


Q Write down each of the following intervals [3, «[, I, 3] using the description 
method, then represent them on the number line. 
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— = 


— 


Ain 


the interval Ja, *[ the interval ]-* , al 
la. I= (x:x»a, xeR) al- (xXx. xeR) 
— 00 Ll - 09 oo 
<— e — — ié— — 
a a 
That interval represents all the real that interval represents all the real 
number which are more them a numbers which are less than a 


Q Write down the two intervals ]3, , J-, 3[ using the description method, then 
represent then on the number line 


Remark The set of real numbers (R) can be represented in the form of the interval 
* . 41 
The set of the positive real numbers R* = ] 0, ~[ 
The set of the negative real numbers R- = ]-*, O[ 
The set of non-negative real numbers = [0, ~[ 
The set of non-positive real numbers J-, 0] 


zz Uv 
6 


p Il Write down the following sets in the form of intervals, then represent 
them on the number line. 
& X= (x:x22, xeR) 
B X= (x:x «3, xeR) 
X= (x:x»-7, XER} 
X= HN: XN , xe R) 
E the set of all the real numbers more than | -3 | 


2 gx Put the suitable symbol € or € or c or € To make each statement true: 


D ees Fye4  * 0.2. 1＋1. 1 
Ọ s ke-8 D , Bonn 10. 1 
E 13, =f 6 ks. U. 12.1 


r 


Operations on intervals 
Since all the intervals are subsets of the set of the real number R, The operations of 
union, intersection, difference and complement can be applied on the intervals, The 
graphical representation to the intervals on the number line contributes to determine and 
verify the result of any operation. This can be clarified from the following examples: 


@ Examples 


E If X = [-2, 3], Y = [1, 5 [, find the following using the number line: 
A X nY B XuY 


& XnYs[r2.3]n[t.5[7 [1. 3] 


ee a ee aA aAa 


4 40 1:2 3 4 § 
W XuY=[-2, 3) u [1, 5[ = [-2. 5[ 
g If M = [2, „I, J =] -2, 3[ , find the following using the number line: 


& M-J B MnJ © MuJ 
p Ju {2, 3} QM eJ 
Solution 
à M-J=[2, of -1-2, 31 2 B, of 
B Monj=l2, 1012, 3[-(2,3I — ane 
Q^ Muj- D, [vu] -2, 3[21-2, of 45:39 312 8 4 9 
D Je 12, 3J 21-2, 3 [v {2,3 } = 1-2, 3] 
S M=, 21 
$ =I, -2]1v13, vl 
4 
Practice 


Q Put (/) on the true sentence and (X) on the false sentence: 


à 12. 5) - (2, 517» 122, SI Q^ 601,31n11,4L = [1,3] 
B ]-1 r 3] u (-1 , 0) = [-1 , 0] 5 r2, 510 (1 , 5}= [-2, 5] 
g (2, 51-{5}=[2, 5l F (5, of - 12, 51 215, of 


—— O 


af 


K OSX S. XS R 


{x:x>-1,x e R} 


( Xx O, xe R 


E Q Complete using € or €: 


Amm [2, 3] S 135 æl 
G „ 11 OE eee [2 , ef 
1 {1, 7 13x K R- 


3 8 Choose the correct answer : 
(I2,.7]-(2.7)5 = ([1,6] or @ or ]2,7[ or {0} 
@ [0,5] v [3,, 8[ 5 ........... (3, 5] or [3, 5] or [0, 8] or [O, 80 
@ 1,512, 3] = . ({1 , 3} or ]1,3[ or [1, 3] or [1 , 30 
H. 2[-[1, 4] =............ (F1, 1[ or (-1, 1) or ]-1, 1] or [-1, 1]) 

® ifxX=[-1,4], Y2 [3, *[, Z= (3, 4}, find each of the following using the 

number line: 

S NOV B NO g x-Y W X-Z 

B YZ S Y-x ex V Y 


+o CHID 


Operations on the real 
numbers 


Think and Discuss 


First: The properties of adding the real numbers : 

You have determined the location of the point X which 
represents the number 1 + V2 on the number line. Since it 
represents the sum of the two real numbers 1 and V2 then the 
sum of every two real numbers is a real number. 


i.e, the set of the real numbers R 


e á 
is closed under the operation of ; 
addition. 


CONS Ifa eR, beR then(a * b) eR 


for example : each of 2 3, 14 V2 , -2+V5 and 2 V3 


are real numbers. 


eas fa SR. beR then a+b=bta 


for example: 2+ V3 =V3 «2, 3-V5 =-V5 «3 
CER; 


— R, beR, 
- then(a*b)*c-a-*(b*c)-a*b*c 


for example: (3 4/2) 523 « (V2 + 5) associative property 


= 34(54vV2) commutative property 
235-2 associative property 
2842 


You will learn how 


real numbers . 


key terms 


% Closure property, 
% Commutative 
property. 
% associative property. 
% Additive neutral. 
Additive inverse. 
% multiplicative neutral. 
*5 multiplicative inverse. 
". distribution of 
multiplication 
on addition or 
subtraction. 


First Term - El eth Press * 


If a cR then a+0=O0+a=a 


for example : — A3 40=04 (V4) =-¥4 


where a+(-a)=(-a)+a=zero 


for example V3 cR , has additive inverse (-) e R where 
V3 + (C3) = CV3) + V3 = zero. 


a=, (eh 
e Practice 


o & none the following to have a true sentence: 
42 +56 = 

VW + oon LESS e EN ENT 

7 € 43 S 4 Gases Meetic cs ) 

the additive inverse for Y s 

the additive inverse for (1 - V2) is 


V3 + (-V3) = €———S 
74 MS 3 m uet 


lf ae R, be R, then a - b means the sum of the number a aud of the 
number b. 


f a e N, be Q ce R, then (av be e 


. 


— 


+ Discuss the following with your teacher and classmates, then give examples: 
Æ Is subtraction a commutative operation in R? 


B. Is subtraction an associative operation in R? 


i | ! ! 
p 
| 
| — 
E 


Second: The properties of multiplying the real numbers 


— = 


GREER wacRibeR henaxbeR 


the set of real number is closed under the operation of multiplication. 
i.e the product of multiplying every two real number is a real number. 


for example: 5x/2 =5V2 e R. V x v3 -3eR 
2 x¥5 =-2 Y5 eR, Exa=F7ER 
2V3 xV3 =6ER,2V3 x5=10V3 ER 


| Commutative property If e R and be R. then a.b=b.a 


for example : V x 323x V2 =3V2 
E Dif aeceR,beR, c eR, then: 


| (a.b).c = a.(b.c) =a.b.c 


for example: V x (5 x /2)-(/2 x S) x V2 = (85x V2) x v2 
=5xwv2 N35 * 22 10 


for example: 2V5 x 12 1x 2 V5 2 


e real number ^ has a multiplicative inverse a (220 


/ F 1 
It exist an real number == such that 


a. a - l . a = 1 (1 is the neutral element of multiplication) 


for example: the multiplicative inverse for 2 is A 


2 5 = x 1 
Remark x a i bzo 


i.e. > = a X the multiplicative inverse of b. 


Discuss with your teacher: is the division operation commutative in R? Is the division 
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operation associative in R? 


> =<500 


(QÀ Write down each of the following numbers © , - 5 , . where the 
denominator is an integer . v2 N 205 


Note that the multiplicative neutral is 1 and It can be written in the form 77 or 


6 _ 6 N 
r rr eat 
. 

/3 va v3 3 

15 = 15 „ 
2/5 2V5 5 2x5 2 


4 Q Complete the following to have a true sentence: 


V2 +V2 «V2 = x v2 = 
3x V5 =V5 x 


V7 x 47 = 
2/5 x 3V5 = 
The multiplicative neutral in R is the number 


3 


The multiplicative inverse for 772 is 
e & Write each of the following numbers such that the denominator is an integer: 


| 15 ». 0 
* ve M 32 
. R 6 25 
Md v3 9225 


For any three real numbers a, b, c. 
A * (bc) s (ab) (aß cs abr ac 
(a+b)xc=(axc)+(bxc)=ac+bec 


a 
— 


Examples 


4 Simplify the following to the simplest form . 
& 25 (3+V5) (V2 +5) (42) 
@ (3s) 

Solution 


A 2V5 ( V5)=2V5 x3+2V5 xV5 
=2x3xv5 +2x5=6V5 +10 


& Wr. -I s· 2) 
= V2 x3+ V2 xV2 +5x3+5xvV2 
=3V2 +2 + 15+ 5V2 
23V2 +17 +5V2 =8V2 +17 


Q (2-3v5) = p 2 2 35 « (avs) 


=4-12V5 «9x5 


z49-12V5 


2 Give an estimation to the result of (3 + V5) x (1 + /8), then check your 
answer using the calculator. 


First: The estimate of V5 is2 „ (3 + v5 the estimate of 342-5 
the estimate of V8 is 3 „ (1 + V8) the estimate of 1 4 324 

^ (3*5) (1* V8)the estimate of 5 x 4 20 
Second: when we use the calculator to find (3 + V5) x (1 V8) 


We find that the result is 20.0459 
Therefore, the estimate is reasonable. 


CECE ey. 


— 


ALL 


* Q Choose the correct sentence: 


GVI «3/3 z ....... (5V6 or5 V3 or6 V3 or5 V3) 
8 v5 «Vs NL (V10 orSor2 V5 ors V5 ) 


gi 5+7V2 . &........ (is or 17 V2 or1«48 V2 or 1+6 V2 ) 
9 2 x ETE (80 2 V3 or2 V3 or6) 


S DURER (V2 or2 or2 V3 of 6 V3 ) 
Sey (10 of 20 or4 V5 or 40) 


* Simplify to the simplest form: 


e v2 6+V2) 9 v7 w7 +2) 
€ 36-3) 5 2 +2 = 
3 Amn cech of the following numbers where the denomirator is an integer: 
10 8. 
b 5 g Y2*3 
ETE > FF 
“& Simplify to the simplest form: 
4 2V3 +5+V3 -6 8 2V7 -3V2 «V7 +5V7 
€ (V3 «2)(V3 -1) D V5(3-V5)-2(1« V5) 


$ Fa- +2, b- v3 -2 Find the value of each of the following: 
a+b B a-b € ab 
4G» If X = vis + 2, Y = 4 - ¥25 estimate the value: 
S N. * B XxY G NN 


Check the reasonablility of each value using your calculator. 


Think and Discuss 


lf a, b are two non-negative real numbers, then 


For example : V2x V3 = V2x3 = V6 
/2 x „ = /2x10 = v20 


„MS X ¥5 s J15x5 s N75 
 vaxb V | 


For example: v20 = V4x5 = NVA X v5 22v/5 
V75 = /25x3 2 V25 x V3 25V 3 


Operations on the square 
roots 


You will learn how 


Fist Tin ——— ae 


SSI 


Se 


: 1 
@ Simplify to the simplest form 32 — V72 «6v 7 
T 
/32— M. 6 VT =V16x2 — / 36x2 rex t 
d x2-36 x ¥246x E 


v2 
= 4V2 GN + 3V2 s /2 
@ HN 2 -1,¥=2+V5 find the value of x? + y? 


x= (2V5 -1P =(2V5)2 - AV5 +1 
=4x5-4V5 +1=21- 4V5 

y= (2+v5P =4+4V5+5=9+4V5 

* +y? 2214/5 +9+4V5 = 30 


2 
4 Practice 


wy put each of the following in the form ofa Vb where a and b are integers, b is the 


2 


least possible value: 
& 28 g 75 g 54 
p. 1000 6 27 py 
2 Simplify to the simplest form: 
«y 2Vi8 x 3/2 B v5 x 2vi0 G 3/7 x 2V28 
9 v50 + V8 & v20 - v45 & V27 «5v18 -V 300 


3 Q Find the value of X + Y, X x Y in each of the following cases: 
d x=34+ V5 ,y=1-V5 S* - V2, y= V3 + V2 
@x=5-3V2 , y= 5-3V7 


SERERE" 


The two conjugate numbers 
if a and b are two positive rational numbers. 


ett tee wqſtiZ!ů̃ «ck 


ä—— TETEI 


—— 


= The square of the first term - The square of the second term 
The product of two conjugates is always a rational number 
If we have a real number whose denominator is written in the form (Va * vb), we 


should put it in the simplest form by multiplying both the numerator and denominator 
by the conjugate of the denominator. 


"n 


— 


Q Complete 
A V5 + V2 their conjugate ( ( ) and their product is ( ............... ) 
8 5 - 3 their conjugate 3 ) and their product is (. eee 
c 2V3 «v2 their conjugate ( and their product is ( ............... ) 
AUS 
rwy) Examples 
ae 
8 * 
Given x = -== y= 2 
d ree Hea Faas 


Q Write both of X and Y where the denominator is a rational number, then find X + Y 


8 8 V5 *y3 


3 —— —2¼— — — 


“SIEA Vs- Vsa 


„ 8(V5 +Vv3) =- 8(V5 + V3) 2467) 
(5 )-(/3 ) 5-3 
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— — 


* Given x = T y= v7 -v3, 


Q prove that x and y are conjugates, then find the values of: 
x?^-2xy *y? (y. What do you observe? 


se 4 TIENE AUNT AVE), . 
C OE 
Y VF -V3 ^. y (two conjugate numbers) 


x2- Oxy ty? = (7 +VIP-2 (V7 +V3) (V7 -V3) + (V7 -V3È 
= (7 + 2V21 + 3) - 2(7 - 3) + (7 - 2V21 + 3) 
= 10 + 2V21 - 8 + 10 - 2Vv21 
= 12 

(x = yF = [(V7 +V3)-(V7 -V3)p 
= N + V3 -V7 + V3p-(2V3y 
* 4 3 12 


en- xf 


. 
[^ Practice 


In the previous example, find the value of each of the following: 


& (x+y) B (x-y) 
€ (x+y) (x-y) Dp x-y 


What do you observe? 


| d 1 2 


* Q Choose the correct answer : 


V50 N FFT (V30 or V2 or 2 or 2 V2) 
@ (V7 -V5)7 +V5) = —— (2 or 120r 2 V7 or -2V5) 
VB VIP = oi (VIO or 10 or 18 or V18) 
D The multiplicative inverse of 3. is W c AA or 6 V3 or2 V3 or-2 V3) 


g The next number in the pattern: V3 , V12 , V27 , VAG s 50 or V75 or V60 or V90) 


g Q Complete the following to get a correct sentence: 
A If X 2 3 * then the conjugate is and the product of the number by 


\B The multiplicative inverse for (V3 + v2 ) in its simplest form iss 


re ® think If x2 = 5, then (x e e Ol oso: 


p € Think if . = v5- 2, then the value of X in its simplest form is 


eee eee eee ee eee ee) 


S WN +V8 -V18 =.......... 
d)» Simplify to the simplest form 2V5 «6 T -5V Y 
4 4 
4 fx = T$ * ud the value of x? y? 
5 ĦA /s + V2 ,B= h the value of A? - B? in its simplest 
form. 
dp xs +v2,y=V5 - v2. 


+y 


Find the value of —À in its simplest form 


@ tx- V = Vs5.y-— 


x+ 
find the value of — — in its simplest form 


— ep % 


— 
— 
— 


Operations on the cube 
roots 


Think and Discuss 


For any two real numbers a, b : 


0 ms 


You will learn how 


% To carry operations 


on the cube roots. 
For example: V5 x V =V5x2 =V10 
hey terms V3 x Ya 23x42 Va2 


% Cube root. B 
Vaxb = Va x Vb 
For example: V40 = V/8x5 = /8 xY5 =2V5 
4.128 = Y-64x2 = V-64 x V2 = 4 J 


€ Think : If we multiply both the numerator and the de- 
nominator by VA, then find the product in its 
simplest form 


wO CZE 


= 
p 


et | tL 


22 


Simplify to the simplest form: 
a V53 +83- +5 Vie g 34 -6 I 


& ses Vis = 242742 + 8y 02 


„ x VM 8s * KV 
3 
Bt 
m 992 e ENEYE g gucs x 


2342 -442 «104229412. 


isi dc d Pad = Vex -6 x Tx 


Ye x V3 -6x% Ss 2¥3 - 2V10 69 


A 


Put each of the following in the form a D where a and b are two integers, b 
is the least positive possible value: 


ey 54 B. V -1000 Q9 128 
9 v-2160 8 V 1715 F V 686 


* D. Find the result for each of the following in the simplest form: 
«p Vus -V24 & V250 - ¥ 128 e xX 
2 7 1 3 
OTS — ik inen 
@ Macs «1, be V5 - 1findthe value of each of the following 
W (a-by B. (a+b) 
4 S Prove that: 


i v 128 + ¥16 - 27/54 = zero 
gi A x V16 + W4 x6) = 


— 0 


Applications on the real 
numbers 


Think and Discuss 


You will learn how 


Circumference of a circle = 2 x r length unii 


% To solve applications 
ES SU DE area of a circle = r r* square unit 
roots. 
where r is the length of the radius in a circle, 
mt is the (approximate ratio). 
* Examples 
% Circle 
% Cuboid = 
% Cube E SA Find the circumference of a circle whose area is 
C 38.5 cm? (n = 2) 
% Sphere i 


The area of the circle = x r? 


D A 2 In the opposite figure, the circle M is inside the square 


ag. ABCD. If the area of the yellow sector is 10 m. 
F E 


ur» find the perimeter of the sector(x = 2 
— 


We suppose that the length of the raidus in a Circle = r 


-. The side length of the square = 2r 


ae 40 Mathematics - Second Preparatory 
Ww 


2 
— 


a) | — 2 


The area of the yellow color 7 the area of the rectangle AEFD - the area of semi circle 


5 = uU 22 2 

pr 10 5 silio aw xc 
75 =2R -R= 3p 
2r ae 7 


7 
of? = 25 5 em 


The perimeter of the yellow sectors = (AE + AD + DF) + we circumference of the circle 


=(5+10+ 5) 2 2 2x 5-35 5 cm 
mt 
e 


* A circle whose area is 64 1 cm?. Find the length of its radius, then find its circum- 
ference approximating it to the nearest integer (x = 3.14). 

4*4 In the figure opposite: AB is the diameter of a semi circle. If ED 
the area of that region is 12.32cm?. Find the circumference of * 5 
that figure. M 

E In the opposite figure: there are two circles have the same 
center "concentric" of center M. If the lengths of their radii are 


3cm and 5cm. Find the area and the circumference of the 
colored region in the terms of x. 


The cuboid 
It is a body whose six faces are of a rectangular 
shape such that every two opposite faces are 


congruent.: 
If the lengths of its edges were x, y, z, then: 


The lateral area = the perimeter of the base * the height 


The lateral area = the lateral area + 2 x the area of the base 


The total area = 2 ( xy + yz + Xz square unit 
The volume of the cuboid = the area of the base x the height 


The volume of the cuboid 7 x x y x z cubic unit 


—— € C 


— 


In 


A special case: the cube 

It is a cuboid whose edges are equal in length. If the length of one edge - L length 
unit, then: 

The area of each face = L? square unit 


| Thea sari 
bree amen weer eee, 


e — 


y Find the total area of a cube whose volume is 125 cm? 


The volume of the cube = L? 125 2 L3 „ L=¥125 = Sem 
The total area = 6L? = 6 x (5)? = 150 cm? 


za Ue 
g Practice 


4 Find the total area of a cuboid whose volume is 720cm? and height 5cm with a 
squared shape base. 


4g» Which is more in volume: A cube of 294 cm? area or a cuboid with the following 
dimensions: 7 V2 , 5v2, 5cm. 


3 A rectangular hard piece of paper has a length of 
25 cm and a width of 15 cm. A square whose side 
= 4 cm was cut from each of its four corners. Then, 
the projected parts were folded to form a shape of 
a cuboid. Find the volume and the total area of that 
cuboid. 


The right circular cylinder : — 
It is a body that has two parallel congruent bases each is a circular — 

shaped surface, while its lateral surface is a curved surface called cy- 

lindrical surface. 


25cm 


A 


O If M, W are the bases of the cylinder, then M M` is the height of cyl- 
inder. s B 


ze pa | Mathematics-Second Preparatory 


— Let's think IfA e the circle M, B e the circle M: 


“AB j| MM 
© Then, if we cut the lateral cylindrical surface at AB and we A: A 
stretch That surface, we get the surface of the rectangle A 
BB A 
Then, AB = height of cylinder, AA’ = the perimeter of the 
base of the cylinder. 8 B 


The area of the rectangle A B B' A’ = the lateral area of the cylinder 

The lateral area of the cylinder = the perimeter of the base Xx height = 2x r h (square unit) 

the total area of the cylinder = area of lateral surface + sum of the areas of the two bases 
-2nrh*2mnr? (square unit) 

the volume of the cylinder = base area x height = x rh (cubic unit) 


[25] Example 


A piece of paper has shape of a rectangle ABCD in which AB = 10crn, BC = 44cm. It 
was folded to form a right circular v such that AB is congruent to DC . Find 
the volume of the resulted cylinder. (x = 2 ). 


The perimeter of the cylinder base = 44 cm. 


2nr=44 

2x 2 r=44 

5. r= 7cm 

The volume of the cylinder n 
= 3 x (TP x 10 
= 1540 cm? 


a=, Uv 
Find the volume and the total area of a right circular cylinder in which the length 
of base radius = 14 cm and the height is 20 cm . 


T 


TENES 


Find the total area of a right circular cylinder of volume 7536 cm? and height 
24 cm (z = 3.14) 

49» — Which is more in volume: a right circular cylinder of radius 7cm and height 10 cm 
or a cube whose edge length is equal to 11cm 


The sphere: 
It is a body of curved surface in which the points have the same 
distance (r) from a constant point inside it (the center of the 
sphere).. 

If the sphere is cut by a plane passing by its center, then 


the resulted section is a circle whose center is the center of 
a sphere where its radius is the radius of a sphere (r). 


Volume of the sphere = 4 ae cubic units. 
area of the sphere = 4 77 r° square units. 


e Examples 


The volume of the sphere is 562.5 77 cm? . Find its surface area. 


the volume of sphere = 326 

5625T 3 

of = 562.5 x 3 = 421.875 
r = ¥421.875 = 7.5cm 


the surface area of sphere =4 71? =4 x z (7.5)? = 225 4 cm? 


(jul) 
eS Practice 


Find the volume and the surface area of a sphere whose diameter is 4.2cm (= 7 
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ENT! —- 
| essen 


Il Choose the correct answer 


# The lateral area of a right circular cylinder whose base diameter length b and 
height h is .... (zt b?h, 2 bh, 2ztbh, a bh?). 


‘B The volume of a sphere whose diameter length is 6cm = ..... cm? 
(288,12 2,367 288 K 

g The edge length of a cube whose volume is 2 V2 cm! - .... cm. 
(V2 ,2, 8, 1.5) 

D The radius length of a right circular cylinder whose volume is 40 2 cm? and 

height 10cm = ..... cm G, 3, 2. Y. 

E The volume of a cuboid whose dimensions are /2 , v3 , V6 cm is ....... 

(6,36,6V6 , 18v2). 
2 Q Complete 
A The radius length of a sphere whose volume is 2 a cm is cm. 


B A right circular cylinder whose base radius length r and height h, 
then its lateral area is ..... and its volume is 


6 The total area of a cube of edge length = 4 cm is ..... cm. 
p The lateral area of the cuboid = - 
3 A sphere with volume 36 cm! is placed inside a cube, if the sphere touches the 
cube's six faces. Find 
® the radius of the sphere. ‘B the volume of the cube. 
4 A metal sphere with diameter 6 cm has got melt and changed into a right circular 
cylinder with base radius length 3 cm. Find its height. 


Find the height of a right circular cylinder whose height is equal to its base radius 
and its volume is 72 zt cm?. 


B» A hollow metal sphere with internal radius 2.1 cm and external radius 3.5 cm. 
Find its mass to the nearest gram given that the mass of a cubic centimeter of such 
a metal is 20 gm (r 22) 


— € 0 


Solving Equations and Inequalities T 
of first degree in one variable in R 


Think and Discuss 


You will itam how First:Solving Equations of first degree in one variable in 
R 


first degree in one The equation 3X - 2 = 4 is called an equation 


% To solve equation of 


variable in R. of first degree where the exponent of the (unknown) variable 
% To solve inequalities 


X is 1. To solve that equation in R 
of first degree in one 
vinabis | 3x-2=4 By adding 2 to the sides of the equation 
3x 76 (we can multiply by the multiplicative 
inverse of the coefficient of X) 
4 x3x= x6 


3 
key terms n XZ 
% -equation i.e the solution set { 2} 
v peores This solution can be graphed on the number line as shown in 
equation. ; 
the figure opposite . 
v inequality 4012 3 4 6 
% degree of an 
inequality Examples 
% Solution of an 
" gene Find the solution set of the equation ‘3x-1= 2, 
a i : m in R, then graph the solution on the number line. 
inequality 


The solution set is (V 3 ) I 


This solution can be graphed on the number line as shown in 
the figure opposite . 
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2 Q Find The solution set for the equation x + v2 = 1 , in R, then graph the 


ps solution on the number line. 
—— — 


x+V2 =1 „Me R 2 1 2.3 
This can be graphed on the number as shown in the figure opposite . 


zm P 


ay x Find the solution set for the following equations in R, then graph the 
solution on the line number. 


& 5x+6=1 B 2x+4=3 @ 2x-3=4 
Dx+5=0 E v2 x-1=1 FE x-1=V5 


Second : Solving inequalities of the first degree in one variable in R, graphing 
the solution on the number line. 

The following properties are used to solve the inequality in R. The solution set is 

written in the form of an interval 

If A , B: C were real number where A« B, then: 


O A+C<B+C. addition property. 
(2) IfC»0thenAx C«B xC. property of multiplication by a positive real number 


EO Q Find the solution set for the inequality 2 x - 1 2 5 in R and represent the 
solution set graphically. 


By adding 1 to the sides of the inequality it becomes 2 x 2 6 
by multiplying the side of the in equality by (2»0) x23 
-. The solution set in R is [3 , »[ 

and it is graphed by green color ray on the _.~. 


number line. 
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Find the solution set for the inequality 5 - 3 x » 11 , in R, then represent 
the solution graphically. 


e A 


By adding (-5) to the sides of the inequality then -3 x > 6 
by multiplying the sides of the inequality by (- M <0) we get : 
oo K < -2 o- 


i.e., the solution setin Ris est ]- © , -2[ 4 3 2-10 1 


and it is represented by the green color ray on the number line. 


3 Q Find the solution set for the in equality -3 < 2x -1 < 5 in R and represent 
the solution graphically. 


by adding (1) to the sides of the inequality-3 + 1 < 2x-1+1<5+1 

Namely,-2 < 2 x < 6, and by multiplying the sides of the inequality by (+ > 0) -1 «x «3 
~ the solution set in R is [-1, 3[ and it is graphed 8 
on the number line by the green color. 


in example 3 What is the solution set for the inequality in N? 
What is the solution set for the inequality in Z? 


* qq Complete the following to have a true sentence where X € R 
A If 5x « 15, then x K 
B. Ifx-3>4, then K 
G If-2x<3, then x X 
D If1-x>4,thenx......... 
& If V2 x <4, men K 
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$ Q Find The solution set for each of the following inequalities in R in the form 
of intervals, then graph the solution on the number line.: 


W 3x-1<5 B 2x+5>3 
@ 2x*3«1 p 5-x>3 
& 1-5x«6 5 Tx*1«2 


E x Find the solution set for each of the following inequalities in R in the form 
of an interval, then represent the solution on the number line. 


& -1<2x+1<5 8 -5«2x-3«1 
Ton -3< 4x-7 <5 0 4<3x+4<7 
ie 1<5-x<3 B 1<3-2x<5 


4 Q Find the solution set for each of the following inequalities in R, write it in 
the form of an interval, then represent the solution on the number line.: 


6 -3<-x<3 B |-3|<2x-1<5 
Q V8 <x+1< /9 p 5<3-x<3? 


Y Q Complete the following to have a true sentence: 


G 
iB ^ vessel that has the shape of a cub whose capacity is 8 liters, the length of the 
edge of its interior face is cm. 


Qg The solution set for the equation x? +9 = 0 in R is .......... 


O (34 V2P + (V3 -V2 P=... 

73 A rectangle of dimensions are (V5 + 1), (V5 - 1) cm 
has an area of ........... cm?, 

e s./36 2 Y— 

@ 61,51 - 121, Sh .......... 

i The solution set for the equation V2 x-1=3 in R is. 

wy ^ sphere whose diameter is equal to 6 L (length unit) 
has a volume of .............. (cubic unit). 

wy 17625]. V-- 


CD € 0 
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* Q Find the solution set for each of the following inequalities in R, in the form 
of an interval, then represent the solution on the number line.: 


A 5x-3<2x+9 B 3-4x &x-2 
G x<2x-1<x+3 D x-T1«3x-1&x^1 
g^ 4x< 5x+2<4x+3 FS +7 > 6x >5x 


3 lí x = SES prove that x + 22 
-Y5 


4 xX Find in the simplest form: Vd 4 4 U -YT 


* Find the total area of a right circular cylinder of volume 72 N cm?, and 
height 8 cm. 


6 Q Find the following using the number line [3, 6[ n [4, 71 


2.5/2 435 o. 
E If x 7 ry 


—— — Find the value 


and prove that x? y? - 38x y 
e IX 2 V5 +2,y= V5 - 2 Find the value of (x + y)* + (x — yP. 


[2 fx 2 v5 -V3,y= Find the value of (X? + 2xy y?) 


2 
VE XS - 
A- «v2,B-v3 -v2, 
find the value of (A? — AB + B?) 


dp * 3V5 +5V2_ y= 2/5 3/2 
S V2 


— 238 


x2 
Prove that —— ——— = 
xy 


[o 


Find: V27 */122*V0.125 ameme eaa 


i lid hg T A24 2: AED C E “Te 
Open microsoft office r Nr -. eer. 
Excel and record the | Ke — Gm S. Ek 
shown numbers in cells |: 

Ai, D1 and 81. 


To Find the cube root of cell A1, write the formula A1^(1/3)in the cell F1, then 
Enter... the result is 3. 

To find the square root of cell B1, write the formula B 1^(1/2) in the cell H2, then 
Enter... the result is 3.5. 

To find the cube root of cell J1, write the formula D1^(1/3) in the cell J2, then 
Enter... the result is 0.5, 

Write down the sum of F2:H2«J2 in cell L2, after you do a click on = then the 
sum is 1. 


Activity 


Activity Draw a regular hexagon ABCDEF whose side is equal to 4 cm. 
F A 


Y Find the measure of its interior angle. 


» Draw its diagonals AD , BE , CF 
then deduce the length of each diagonal without 
measuring them by the ruler. 


3 draw a circle that passes by its vertices. 


4 Find its area. 


d 


ay Q Complete to get a true sentence : 
A IS., LNR a... a 
B The multiplicative inverse for - 6 is 
C V5, V20, V45, VBO, eee Complete in the same pattern. 
W Ifx23 +7, yz V3 -7 then (x + y fe = 
E. The circle of 20X cm circumference has an area b x cm? 


2 Q Choose the correct sentence from Parentheses: 


v2 


a cube of 64 cm? has a lateral area of =...cm? (4 or 8 or 64 or 96) 
a 
gp vi2 - v3 = oe 


‘G The multiplicative inverse for 155 is (2 Je or {é or -2 V6 or2 v6) 
D Vs + ¥2 = Am or 2 ee or 472) 
e [3.4] - {-3. 5} = (]-3. 4[ or J-3. 4] or ]-3, 5[. or [-3. 40 


Reduce to the simplest from 2 Via + V50 * $162 


4 a lead cuboid in which the lengths of its faces are 77cm, 24cm and 21cm. It was 
melted to form a sphere. Find the radius of that sphere. (x = 22 ) 


^w 
fA = = —— _ find the value of -is 
Oe or gar Steet ug 


6 Using the number line find }-1, 3] U [0, 5[ in the form of an interval 

* Find the lateral area for a right circular cylinder of volume 924cm? and height 
6cm (z = 

48» Ifx =V10+ 2, y= V26 - 1. Give an estimate for the product of X x Y and use the 
calculator to find the difference between your estimate and the exact answer. 

9 Find the Solution set in R and graph the solution on the number line. 
d 1<2x +3<9 @ x+2v3 =3 
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You will learn how 


% The linear 
Relations of two 
variables 


% To graph the linear 
relations of two 
variables 


key terms 
% Variable 
% Relation 


% Linear equation 


— 
— 
“ee 
— 


— . 


Linear Relation of two ^ 


variables 


Think and Discuss 


A person has some bills of LE 50 and 
LE 20. He bought an electrical apparatus 
for LE 390. 


Think: How many bills of each type 
does he give to the seller? 


Suppose : x represents the number of 


fifties bills, then the value of what he has of these bills 
is L.E 50x, y represents the number of Twenties bills, then the 
value of what he has of these bills is L.E 20y. 


Required is to know: x and y that verify the equation: 
50 x + 20 y = 390 


This relation represents a linear equation in two variables. 
Dividing both sides over 10 produces the following equivalent 
equation: 


5x + 2y = 39 
39 - 5x 

JE a 
x and y are natural numbers. Therefore, x should be 
an odd number. 
The following table can be created to know the different 
possibilities of giving bills to the 
seller: a bill of L.E50 and 17 bills 
of L.E 20, or 3 bills of 
L.E 50 and 12 bills of L.E 20, 
or 5 bills of L.E 50 and 7 bills 
of L.E 20, or 7 bills of 50 and 2 
bills of L.E 20. 
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Practice 


4 A person has some bills of L.E 5 and some of L.E20. He bought some goods from 
a shopping center for L.E 75. What are the different possibilities of paying this 


amount in the two types of bills which he has? 
2 The perimeter of an isosceles triangle is 19cm. What are the different possible 


lengths of its sides? Side length € Z+ 


The sum of the lengths of any two sides of a triangle is greater than the 
length of the third side . 


A Xx * by = c where a * 0, b# O jis called a linear relation of two variable x 


and y and can be described by a set of ordered pairs (x, y) verifying this relation. 


Example: 

Refer to the relation 2x — y =1 
If x I. y=1 2.71) satisfies the relation 
fx O. y=-1 00, -1) satisfies the relation 
If x 3. y=5 4 (3,5) satisfies the relation 
Ifx2-1, . y=-3  .(-4,-3) satisfies the relation 


Thus, there are an infinite number of ordered pairs 
satisfying the relation. 


& The linear relation 2x -y = 1, can be represented 
graphically by using any of the ordered pairs obtained 
before. 

& Each point e the straight line (in red) is represented 
by an ordered pair whose elements satisfy the linear 


relation 2x — y 7 1. 
€» 


Find four ordered pairs satisfy each linear relation and represent it graphically: 
© x+y=3 V x-2y=5 9 y-2 V x=1 


* Find the value of b, where (-3, 2) satisfies the relation 3x + b y 71. 


3 Find the value of k, where (k, 2k) satisfies the relation x + y = 15. 


The relation — where a and b or both are not equal zero. 


is called a linear relation of two variables x and y and can be represented graphically 
by a straight line. 


The relation is represented by a straight J| The relation is represented by a straight 


— uns parallel to y-axis. 
Example 2 y=3 ) Example : x=-2 
ie. : y=s | I| is represented by 
is represented by the red line which 
the red line which passes through the 
passes through the ( point (-2, 0) and is 
point (0. 2) and is ( parallel to y-axis. 
parallel to x-axis. \ 
Special case: \ Special case: 
the relation y = 0 represents the x-axis Cii ioa DRE 


@ Graph each relation of the following: 


®2x=5 8 y+ 1=0 
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* Find the relation that is represented by the red line in each figure below: 


Graph the relation: x + 2y = 3 


Choose some ordered pairs that satisfy the relation: 


Example : For y=2 nx-- (-1 , 2) satisfies the relation 
y=0 . X 2 3 (3, 0) satisfies the relation 
y=-1 Axe5 (5, -1) satisfies the relation 

The following table lists these data: and so on ........... 


The red line represents this relation. 


Discuss with your teacher: 
D What happens to the value of y when increasing the value of x? 


(2] When does the line representing the relation ax + by = c pass through the origin 0? 


E Graph each of the following: 
@xty=2 ® 2x-y=3 


2 Graph the relation 2x + 3y = 6. If the straight line representing this relation intersects 
the x-axis in point A and the y-axis in point B. Find the area of the triangle OAB , 


where 0 is the origin. 
4 


Applications 


Think and Discuss 


You will leara how When observing the motion of a point on a straight line 
from the location A (, y,) to the location B (x,, y,), where 
x,» x, and A, B € line, then: 


% The slope of a line 


% Real-life applications 


on the slope of a e the change in x-coordinate 


=x, — X, and is called the horizontal 


line. 
change. 
O the change in y-coordinate = y, - y, 
is called the vertical change and 
key terms 8 
may be positive, negative or zero. 
% Slope. 
% Positive slope. 
*» Negative slope. 
EN Zero-slope. The slope of a line = x 
% Undefined slope. 


In the following examples you will learn different cases of 


the vertical change (y, — y.) : 


Example (1) 


If: A (-1, 1) and B (2, 3), 


«9 
then: the slope of AB 
3-1 
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Note that 


O The point A moves on the line upwards to the point B. 
. . O The slope of the line is positive. 


[25] Example (2) : 


If: A (0, 2), B (2, 1); 
-< >- 1-2 


then: the slope of as 21-2. -- 7 


The point A moves on the line downwards to the point B 


(2) y, * Y, © The slope of the line is negative. 


rar Example (3) : 
ib d 


If: A (-1, 2) and B (3, 2), 
then: the slope of the line 
—— 


Not that 


@ The point A moves horizontally to point B. 
o 7 y, © The slope of the line = zero 


[25] Example (4) : 


If: A= (2, 1) and B(2, 3)then: we can not calculate the 
slope. Because the definition of the slope is conditioned 
to have a change in the x-coordinate i.e. x, — x, # 0 


Not that : 


@ The point A moves vertically to point B. 
Ox - x, © The slope of the line is an underfined number. 


CD €» 0 


— 


(ev) 
(ei) Practice: 


e- Find the slope of the straight line Te in each of the following cases: 
® A(1, 2), B (5, 0). ® 2.1), B (4, -1). 
€ A(-1, 3), 8 (2, 1). ® A (3, -1), B (3, 2). 


— — * 
2 Find the slope of AB, 8c and AC , where A (2, -1), B (3, 2), and C (4, 5) and 
represent each line graphically. What do you observe? 
48» Choose the true answer: 


First: The following table shows the relation 1 2 3 4 8 


between x and y as follows: mots Ss) 


(y=x+4or y=x+1or y= 2x -1 ory = 3x -2) 
Second: If (2, -5) satisfies the relation 3x —y + c = 0, then c = (1, -1, 11, -11) 
Third: (3, 2) does not satisfy the relation (y+x=5, 3y—x=3,y+x=7, y-x^7 1) 


Fourth: An irrigation machine consumes 2.47Litres of diesels to work for 3 hours. If the 
machine works for 10 hours, it consumes.... litres. (7.2, 8, 8.4, 9.6) 


Find the slope of the line A, where A(-1, 3) and B (2, 5). 
— 
Is the point c (8, 1) € AB 7 


Real-life Applications on the slope of a line. 


Application (1) 


The opposite figure shows capital change of a company during 8 years. 


" «P «+e ^ 
A Find the slope of AB , BC and cD Capital in LE thousands) 
What is the meaning of each? 


Find the starting capital of the company. 


A (O, 20), B(4,60) C(6,60), D(8, 50) 
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First: The slope of = = LE A = = 10, shows the increasing of the capital during the first four 
years wilh a rate of 10 thousand pound. 
The slope of 8C = = o. means that the capital was constant during the fifth 
and sixth years. 
<> _ 50-60 | 
The slope of cD = —rà -5 shows the decreasing of thecapital during the last 


two years with a rate of 5 Thousand pound 


Second: Starting Capital = the y-coordinate of the point A = LE 20,000 


heightin m) | 


iet 
[^ Practice: 


The opposite figure shows the relation 
between the height of a person (in cm) and 
his age (in years). | 
Ed dot t tt 
First: Find the slope of AB , BC and co ral TT T T [^99 6997 
What is the meaning of each? E 
Second:Calculate the difference between the height of this person as he was 8 years 

old and his height as he was 30 years old. 


Application (2) : 


Hazem filled up the 40 Litres tank of his car. As covering a 
distance of 120 km, the fuel gage shows the rest of fuel isi 
of the tank. Draw a diagram to show the relation between 
the amount of fuel in the tank and coverd distance ( This 
relation is linear ).Calculate the coverd distance as the 
tank is totally getting empty. 


Fuel amount ` 


On the starting point: A (0, 40) (Lite 
vv IL 


Traveled dimtance the amount of used wet 


After covering 120 km B=( 120, 30) 


«9 
The slope of AB 2 —— = 
This slope means the fuel amount decreases with a rate i 
of 1L per 12 km ,which means 1L is enough to cover a rmm Distance (Km) 


distance of 12 km. 
€» 


— 


— 


The coverd distance that make the tank empty = p Ra t 


Fuel Amount 


H0- 
1 
az 


= 40 x 12 = 480km. 


AB intersects the distance-axis in the point (480, 0) which gives the 
required distance. 


* Complete to make a true statement: 
A Let A (1, 3) and B (2, 1). Then the slope of AB. = 
4B» If (-1, 5) satisties the relation. 3x + ky = 7, then k = 
L3 The slope of any line parallel to x-axis = 
D The slope of any line parallel to y - axis = 
e If A, B and C are collinear points. Then the slope of AB. = the slope of 


2» Essam has 10 bills of LE 5 and other bills of LE 20 . He bought some goods 
from a shopping center for LE 65. Determine the different possibilities to pay this 
amount of money. Find the relation and graph it. 


3 The selling price of a computer table is LE 100 and its chair is LE 50. If the store 
sells in one week with LE 500. What are the represented expectations to the 
number of computer tables and chairs? 


Represent the relation graphically. 


in the opposite figure ABC is a triangle. Complete by using one of the 
following words: 


(positive, negative, zero, undefined) A 
— 

A The slope of as 
-——- 

B The slope of Bc 

4& The slope of Ao c 


8 <-> . 
D slope of Ac : 


x O CT 


& In the opposite figure: 
LMN is a right angled triangle at L, where m ( M)=45° 
given that L (3, 2) and M (7, 2). Find the coordinates 


4—— 


of N and calculate the slope of MN . 


6 The following diagrams shows the relation 
between the coverd distance (in m) and the elapsed time (in sec) of an object. 
Determine the position of the object at the starting motion and its position 


after 6 seconds when t = 6 sec. Find the slope of the line in each case, and 
state what it represents. 


E 


open micro soft office Excel to draw the two axes x-y then write 
the shown number as in fig(1) in the first column A and column B 


Do a mouse click to shade the two columns then from the menue 
INSERT choose CHART as in fig (2) then XY SCATTER as in fig (3) 
then press NEXT and FINISH, the x-y axes appear. 


A 


Do a mouse click on Ll from the menue of drawing downward 


of the page EXCEL and determine the values of dots as shown in fig (4) 


Do a mouse click on TE 

& Draw a straight line passes through (2, 1) and (0, 2) 
then the slope is equal to (2 - 1) (0 - 2) which is equal 
to 3 of the blue line 


Draw a straight line passes through (2, 2) and (-2, 2), 
then the slope is equal to (2 - 2-2 - 2) which is equal to zero 
i.e. the line is parallel to the x axis- the yellow line. 


Draw a straight line passes through (2, -1) and (2, 5), 
then the slope is equal to (5-(-1)) \ (2-2), then the slope is undefined, 
i.e. the line is parallel to the y-axis - the red line. 
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Activity 
The opposite diagram shows the relation between 
the coverd distance (in km) and elapsed time (in 
h) of two trains A and B over the distance between 
two train stations. Use the diagram to find: 
dA The distance between the two train stations. 


B The elapsed time of each train. 


8 The average speed of each train. 


: D The meaning of the horizontal segment in the 
1 diagram of train A. 


8888888888 


X The coverd distance 
© The averege speed = Total elapsed time needed to coverd this distance 


4f» Choose the true answer: 
A Which of the following ordered pairs satisfies the relation 2 x + y = 5 
(61. 3), (1. 3). (3. 1), (2, 2) 
4B- Which of the following relations is the relation illustrated in x | 


Y " = E 


the table. Y 13 1€ 
(y=x+7, y=x-7,y=3x+1, y=x+1) 


© Let A (3, 5)and B ( 5, -1), then the slope of AB. = 3. 3. 3, 3) 


4D» The line represented by the relation 3x + 8y = 24, intersects the y- axis at the 
point ((0, 8), (8, 0), (0, 3), (3, 0)) 


«—— — -> 
* Let A (2, -1), B (10, 3) and C (2, 3). Find the slope of AB . BC and AC 


Draw the triangle ABC on a square grid, then tell the type of the trinagle according 
to its angles. 


3 Atef filled up the 50 L-tank of his car. As coverd a distance of 100km, the fuel 
gage shows the rest of fuel is 5 of the tank. Draw a diagram to show the relation 
between the amount of fuel remaining in the tank and the distance coverd. What 
is the coverd distance as the tank is getting totally empty? 
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Collecting and Organizing data 


Think and Discuss 


You will learn how If you study the traffic jam problem and its possible solutions: 


% To collect and ğ What are the sources of 


organize data your data? 


Using frequency ğ How can you collect data 


tables with sets about such a problem? 
ğ What are the statistical 
key terms methods you will use to 
% Collecting data analyze the data? 


Coden dete. ¥ Can you explain the results you collected? 


% Frequency table with Ü What do you suggest to solve that problem and improve 


dite traffic fluidity? 


Cooperate with your classmates on 

collecting data from their sources through distribution of roles: 

A Group 1: Collects primary data about the problem under 
discussion through a survey that asks about (the means 
of transportation - Roads conditions - time of traffic jam - 
Existence of traffic signs - existence of security). 


B> Group 2:Collects secondary data about the problem 
under discussion from the traffic reports - the 
internet - the mass media). 


© Group 3: Observes the crowdest roads, the drivers” 
behavior and their obedience to traffic rules 
the pedestrians’ commitment to the virtues to 
the road as well as crossing the roads at safe 
places. 
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Cooperate with your classmates on making afrequancy table that represents the 
means of transportation used by your classmates.. 


Peet. 0 ͤꝶũ ũ̃ „j „„ „„ „ 5050 Sect 


Determine the most used means of transportation (The mode) 
4 Is that means suitable? does it help solving the traffic jam problem? why? 


What do you suggest to solve this problem according to the results you have 
collected? 


Required: forming a frequency table with sets that represents that data . 


To form a frequency table with sets, follow the following steps: 
First: find the highest and the lowest values of the collected data? 
let the previous collected data be X 
then: X = (x: 2G xG 19) 
i.e: X values begins with 2 and ends in 19 
i.e: the range = the highest value - the lowest value = 19 — 2 = 17 
Second: divide set X into a number of separate subsets each of them is equal in range. 
let them be 6 sets. N The range of the set = X i.e approximated to 3 


CD ce i> 


" 


= 
E = Aa 


Third: the subsets are as follow. 


| Remark: [a means the set of data greater than or equal to 2 and less than 5 and so on. 


| Remark: | 


Fourth: Record the data in the following table: 


I / 


IX I 


Fifth: Delete the tally column from the table to get the frequency table with sets. It 
can be written either verticaly or horizontaly. The following is the horizontal 
form of the table: 


* Below are the weekly wages of 40 workers in a factory in L.E 


Required Form a frequency table with sets (use the subsets: 30-, 40-, 50-, ........ 90-). 
What is the set with the highest frequency? what is the set with lowest frequency? 


Oe 


EDD i O ia 


* The following are the scores of 30 students in a monthly math exam. 


Required: 
A Form a frequency table with sets for these scores. 


B Find the total number of excellent students. The excellence rate is 36 marks or more. 


* The following table shows the days- off which 40 workers got during a year. 


Required: 
A Form a frequency table with sets to represent the data above. 
<B> Find the number of workers who got more than 20 days. off a year long. 
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You will learn how 


% To Form both 
ascending and 
descending 
cumulative frequency 
tables. 

% To represent 
both ascending 
and descending 
cumulative 
frequency tables 
graphically. 


key terms 


% The frequency 
distribution. 

% The frequency table. 

% The ascending 
cumulative frequency 
table. 

% The descending 
cumulative frequency 
table. 

% The ascending 
cumulative frequency 
curve. 

% The descending 
cumulative frequency 
curve. 


The Ascending and Descending 
Cumulative Frequency Tabie and 
Their Graphical Representation 


Think and Discuss 


First: Ascending cumulative frequency table and its 
graphical representation. 


e Examples 


The following table shows the frequency distribution for the heights 
of 100 students in a school in centimeters. 


eem s e e e e e a 
Number of students 
um ae 


How many students are with height less than 115cm? 
How many students are with height less than 135cm? 
How many students are with height less than 145cm? 


Form the ascending cumulative frequency table for these 
data and represent them graphically. 


- Are there students with height less than 115c.m? No 

Are there students with height less than 135c.m? How many? 
yes, 62 student. 

- How can you calculate the number of students with height 
less than 145 cm? Add the number of students in the 
sets of height less than the set 145. 

Now, to answer the previous questions in an easier way, 
form an ascending cumulative frequency table as follows: 


CTS CHEB 


To represent the ascending cumulative frequency table graphically: 

[4] Specify the horizontal axis to the sets and the vertical axis to the ascending 
cumulative frequency 

e Choose a drawing scale to draw the vertical axis such that the ascending 
cumulative frequency axis can hold the number of elements in a set 

e Represent the ascending cumulative frequency for each set and draw its line 
graph successively. 


— iikhen 3 
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Second: The descending cumulative frequency table and its graphical 
representation. : 
Of the previous frequency distribution which shows the heights of 100 students in a schoo! 
in centimeters. 
Find: The number of students with heights of 150cm and more.. 
The number of students with heights of 140cm and more.. 
The number of students with heights of 125cm and more.. 
Form the descending cumulative frequency table and represent it graphically.. 


There are no students with heights of 150cm and more . 
The number of students with heights of 140cm and more is 7 + 13 = 20 students. 
The number of students with heights of 125cm and more is 
complete: 19 esiis M .es, SESS 
To answer these questions in an easier way, form the descending cumulative frequency 
table as follows : 


Descending cumulative frequency table 


To represent this table graphically, follow the steps of representing the ascending 
cumulative frequency to get the following graphical representation: 


‘oOo === 


Required: 

A Form both the ascending and descending cumulative frequency tables. 

g Graph both the ascending and the descending cumulative frequency 
curves on the same graph paper. 

8 From the graph, find the number of students who got less then 40 marks 
and those who got 40 marks and more. 

D Find the percentage of success, given that the minimum mark of suc- 
cess is 20 marks. 


4& What is the percentage of the students who got more than 40 marks? 


* The following table shows the frequency distribution of the scores of 50 
students in an experimental math exam. 


Required: Graph the ascending cumulative frequency curve. 
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The following table shows the frequency distribution of the daily wages 
of some workers. 


se 0 8o como x „ PT 
requenc) 1% 24 30 12 10 100 


Required: Graph the descending cumulative frequency curves. 


4 The following table shows the frequency distribution of the ages of 50 
workers. 


- TT The 
"TCquerc' 


20- 25-  30- 35 40- 45- 50- 


So AAMAR 


Required: 
Complete the missing space. 
B Graph the ascending and descending cumulative frequency curves. 
e Find: First: the number of workers whose ages are more than 32. 


Second: The number of workers whose ages are less than 43. 
5 The following table shows the frequency distribution of the scores of 
1000 students in a final year exam. 


20- 30-  40-  50- 60- 70- 80 90- 
nts 30 70 160 260 150 130 110 90 


Required: 
@ Graph the ascending and descending cumulative frequency curves. 
Ê Find the number of students whose scores are less than 75 marks. 


© Find the number of students whose scores are more than 85 marks. 


wO === 


a tmm 


o RR 
E Arithmetic Mean, Median and 
Mode 


Think and Discuss 


Piet: the You will leara how 
You have learned to find the mean for a set of values and learned 
that: 35 To find the mean 
from a frequency 
The arithmetic mean = — , — : table with sets. 
% To calculate the 
median from 
a frequency table. 
Example: If the ages of 5 students are 13. 15. 16. 14. and 17 ti; To calculate the 
years old, then mode from a 
The mean of their ages - Om —— SOMET topi um 
5 sets. 
aa 
=> = 15 years 
COH 15 x 5 = 13+ 15416 414417 key terms 
The mean: is the simplest and most commonly used type of % Mean. 
averages, It's that value given to each item in a set, then the 3» Median. 
total of these new values is the same total of the original values. *» Frequency 
It can be calculated by adding up all values, then divide the vum 
e. 


sum by the number of values. 


Finding the mean of data from the frequency table with sets: 
How can you find the mean of the following frequency distri- 
bution: 


Sets 10- 20- 30- 40- 50- Total — 
Frequency 10 20 25 30 15 100 


To find the mean for a frequency distribution with 
sets, follow the following steps: 


— O 
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@ Determine the centers of sets: 
The center of the first set — 20.210 
= 25... and so on 


= 15 , The center of the second set = 2 


Since the ranges of the subsets are equal and each = 10 
We consider the upper limit of the last set = 60 and then : 


50 + 60 


its center = 


& Form the following vertical table: 


The total of (F x X) 
© The mean = e,, 


= 3700 _ 
e dh 37 


(e) 
[ Practice 
i the mean of the scores of a student during the first 5 months is 23.8. What is 


the score of the 6'^ month If the mean of his scores is 24 marks? 
r^ The following table shows the frequency distribution of the weights of 30 chil- 


dren in kg. 
eee e e Qe 
r 


Complete the table, then find the mean of such à distribution. 


r 


Second: the median 
The median is the middle value in a set of values after arranging it ascendingly 


or descendingy such that the number of values which are less than it is equal to the 
number of values which are greater than it. 


Finding the median of a frequency distribution with sets graphically: 
Draw the ascending or descending cumulative frequency table, then draw the 
cumulative frequency curve of it . 

@ Determine the order of the median = — . 


e Determine point A on the vertical axis (frequency) which represents the order of 
the median. 
Draw a horizontal straight line from point A to intersect the curve at a point. Form 
this point, draw a vertical straight line on the horizontal axis to intersect it at a 
point that represants the median. 


Example (1) 


The following table shows the frequency distribution for the scores of 60 stu- 


dents in an exam. 
— meg ^ EZB 


Emm. 
Find the median of the distribution using the ascending cumulative frequency table. 
&» Draw an ascending cumulative frequency table. 

@ Find the order of the median = a = 30 

e Draw the ascending cumulative frequency curve, and get the median form the graph. 


The upper limits of the The ascending 
sets. cumulative 


frequency 
Less than 2 0 
Less than 6 6 
Less than 10 15 
Less than 14 27 
Less than 18 42 
Less than 22 52 
Less than 26 57 
Less than 30 60 


From the graph, the median = 14.8 mark 


— O 


[:3 Think up Can you find the median using the descending cumulative frequency ta- 
ble? Is the value of the median different in such a case?. 


t2] Example (2) 


The following table shows the daily wages of 100 workers in a factory.. 


* Graph the ascending and descending cumulative frequency curves on one figure. 


$ Can you find the median wage from this curve? 


of sets frequency of sets frequency 
Less man is zero 15 and more 100 
Less than 20 10 15 and more 90 
Less than 25 25 15 and more 75 
Less than 30 47 15 and more 53 
Less than 35 72 15 and more 28 
Less than 40 92 15 and more 8 
Less than 45 100 15 and more zero 


The ascending cumulative frequency curve intersects with the descending cumula- 
tive frequency curve at one point which is m . 


UT === 
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The y-coordinate for the point M = 50 
z 100 
2 


— 
8 


= the order of the median 


^. The X-coordinate of the point M deter- 
mines the median 

every 10 mm of the x coordinate represents L.E 5 

Complete: 2 mm represents 

The median wage = 30 + 77? = LE 31. 


EY 
8 practice 


Di Draw the descending cumulative 


frequency curve for the following frequency distribution, then find the 
value of the median. 


8 8 8 8838 8 


Third: the mode 
The mode is the most common value in the set or in other words, it is the value 
which is repeated more than any other values. 


[25] Example 


The following table shows the frequency distribution for the scores of 40 students 
in an examination. 


Find the mode of this distribution graphically 


You can find the mode of this distribution graphically using the histogram as follows: 
First: draw a histogram. 


(1) Draw two perpendicular axes: one horizontal to represent sets and the other 
vertical to represent the frequency of each set. 


— O 0 
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€» Divide the horizontal axis into a number of equal parts using a suitable drawing 
scale to represent sets. 
[3] Divide the vertical axis into a number of equal parts using a suitable drawing 
scale such that the greatest frequency among sets can be represented.. 
[4] Draw a rectangle whose base is set (2-) and height is equal to the frequency (3). 
o Draw another rectangle adjacent to the first one whose base is set (6-) and 
height is equal to the frequency (5). 
Q Repeat drawing the rest of adjacent rect- 
angles till the last set (26-). 
Second: Finding the mode from the histo- 
gram, to find the mode from the histogram, 
we observe that: the most repeated set is 
(14-), and it is called the mode set, why? 


Define the intersection point of AD , BC 
from the graph, and from this point, drop a ver- 
tical line on the horizontal axis to define the 
sequential value within that distribution. 


From the graph, what's the mode value? 


@ The following table shows the frequency distribution of 50 workers days-off: 
E 
e $5 | d eet Fe 


A the value of K 
B The Arithmetic mean for that distribution. 


2 6 10 14 18 2226 30 


2 The following table shows the frequency distribution of the heights of 120 
students in centimeters: 


Find the mean. 
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E The following table shows the frequency distribution of 50 workers' wages in a 
factory: 


Graph the descending cumulative frequency curve, then find the median. 


4 From the following frequency table with equal sets in range. 


A The value of both X and K. 


B Graph the ascending and descending cumulative Frequency curves 
in one figure, then find the median. 


5 The following table shows the frequency distribution of the weights of 50 
students in Kg. 


30- 35- | 40- 45- 50- 55- 


er of students k+4 3k 4k 3k+1 3-1 TM 
Q Find 


@ the value of K. 


g Graph the frequency histogram, then find the mode weight. 


6 The following table shows the frequency distribution of the height of 200 
students. 


10 12 28 35 60 40 40 200 


Graph the frequency histogram, then find the mode length. 
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* The following table shows the frequency distribution for the scores of 50 
students in an examination: 


ene, ss 9 0 o2 704 BS 


Q Find First: the mean of the student's score. Second: The median 


From the following frequency table with equal sets in range, find: 


* „r 


Frequency . 


First: find the value of X and K: 
Second: graph the ascending and descending cumulative curves on one figure, 
then calculate the median 


3 y, Find the mode of the following frequency distribution for the scores 
of 40 student in an examination: 


4 The following table shows the frequency distribution with equal range 
sets for the weekly wages of 100 works in a factory. 


gy Trouver & The value of x and F 


B The mode of wages in L.E 
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The following table shows the frequency distribution for the weights of 50 
students in K.g at a school. 


Weight in K.g 30- 35- 40- 45- 50- 55- total 
Number. of students F Hk! LX 130 8 4 50 


First: find the value of K. 
Second: calculate the mean. 


Third: Drawthe ascending cumulative frequency 
curve. 


Fourth: Draw the histogram and find the mode 
of weights. 


Fifth: Find the median. 


— O IT 
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Complete the following: 
A If the lower limit of a set is 8 and the upper limit of the same set is 14, then 


> If the lower limit of a set is 4 and its center is 9, then its upper limit is 
The intersection point of the ascending and descending cumulative frequency 
curves determines ........ on the sets axis 

The location of the top of the frequency curve on the set axis is 

> If the mean of a frequency distribution is 39.4 and the total of its frequency 
is 100, then the total of the product of multiplying each set frequency by its 
centre = .......- 


mo © 


2 The following table shows the frequency distribution of weights of 20 
children in k.g 


wa „ LN 
“Frequency 2 


Find the median weight in k.g. using the ascending and descending cumulative 
frequency curve of this distribution. 


3 below is the frequency distribution of the weekly bonus of 100 workers in 
a factory. 


FFF s s 9 9o 
Mm nmn 


& Calculate the value of K. 
B Find the mean of this distribution. 
C The mode value of the weekly bonus using the histogram.. 
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UNIT FOUR 
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essor Medians Of Triangle 


Think and Discuss 


The medians of a triangle is the line segment drawn from the 
You will learn how ] . . i a A. 
triangle vertex to the middle of the opposite side of this vertex. 

Medians of the 


M a A 
triangle. ABC is a triangle where the point D 
bisects BC. 
A 30*— 60° — 90° a, : 
So AD is a triangle Median. 
triangle. 
B i D C 


key terms ) How many medians does the trianglle have? 
Median of the ) Draw the medians in each triangle. 
triangle. 
A 30°- 60° — 90° 
triangle 


» Point of Concurrence 


MALUM TATT | HULS 


hn 


of a triangle ar n 


Tii "nu TETRA LLL RAL iad nts 


ABC is a triangle where point D bisects 
BC, point E bisects AC, point F bisects 
AB, then AD , BE and CF all intersect in 


one point (M) 


—— 


[^ Practice 


aN 
In the Figure opposite: ABC is a triangle ; UNS * 
where point x bisects BC, point y WEM CS 
bisects AB, and AX n CY - (N]. | h = 
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m e Draw BN to intersect AC at point Z, then find the lengths of AZ and CZ 


Pa is AZ = CZ? Reason your answer. 
La e Measure, then complete. 


-—— 


NX 3 “Fes 8 NY — ER " NZ — ee 
NA 55 specs ri i NC 7 € NB jd Pedes 5 
X. IL NY 31 ,NZ 1 


- If your measurements are accurate, then 1 2 2 "We *3 a “NB 2 


LTTTTTTTTITTTTTRLTLTTEEELTETLLLELLTTTLTLLLTEELLLEHEE EHE LELELELO eee, 


currence of the medians of the traingle Z 
dian in the ratio of 1:2 from its base E 


E [v 
ME = 3cm, MC = 8cm LZ = 15cm, YM = 18cm, XY = 20cm 
r „ MD x uus NL: uou ; NY. vers F 
ME = Ak, MW .CD Perimeter of A NI IK ; 


"us AD is a median in A ABC, Me AD 
if AM = 2 MD, 


then 
then M is the point where the medians of the triangle intersect. 


me at 


In the figure opposite: ABCD is 
a parallelogram where its two 
diagonals intersect at point M, point 
Ee DM and DE = 2 EM. 


CE is drawn and intersected AD 
at point F. 
Prove that: AF = FD 
Proof: In the parallelogram ABCD 
AC n BD ={M) 
V bisects AC 
the triangle DAC 
M bisects AC 
5 N isa median of the triangle. 
Ee DM, DE=2 EM. 
t is the intersecting point of the triangle's medians. 
«Ee CF 
E isa median of the triangle and point F bisects AD 


Eo the length of the median from the vertex 


half the length of the hypotenuse 


Given data: ABC is a triangle where m (Z B) = 90°, 
BD is a median in 4 ABC. 
Required : Prove that: BD — + AC. 
Construction : Draw BD, let point E e BD where 
BD = DE. 
Proof : 
in the Figure ABCE, AC , BE bisect each other. 


OC) CT 


the Figure ABCE is a parallelogram. 
m (ZB) = 90* 

^ ABCE is a rectangle. 

„ BE=AC. 


I TTT 
he med 


Given: ABC is a triangle where BD is a median, 
BD = DA = DC 
Required: Prove that: m (Z ABC) = 90°. 


Construction : Draw BD and let point E € BD 
where BD = DE. 


In the Figure ABCE, AC and BE are equal in length and bisect each other. 
the Figure ABCE is a rectangle. 
„m (Z ABC) = 90°) Q.E.D. 


The length of the side opposite to the angle of 


measure 30° in the right - angled triangle equals half the length of 
the hypotenuse 
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BD = wn. CM AB , n AC z ......... cm, BD s ........ cm 
Perimeter ^ ABD =... cm 


DF z.........cm, DE ©: ........ cm; AC z..........Cm, AD s ........ cm 
FE &.........cm BC s ........ cm, CD = ........ cm 
Perimeter ^ DEF - |... cm 


5 In the figure opposite: 
ABC is a triangle, X bisect AB, 
Y bisect B C, XY = 5 cm, 
XC n AY ={M} 
where: CM = 8cm, YM = 3 cm 


(& Fina: 
(1) The perimeter of 4 MXY 
(2) The perimeter of A MAC 
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46 ABC is a triangle where point D bisects BC and point Me AD A= 2 MD. 
Draw CM to intersect AB at point E. 
IFEC — cm. 
then find the length of EM 


E In figure opposite: 
ABC is a right-angled triangle at B, 
m (< ACB) = 30°. 
AB = 5 cm, point E is the mid point of AC. 
If DE = 5 cm, then prove that m ( ADC) = 90°. 


lz O: 
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Lesson 


The Isosceles Triangle 
Two 


Think and Discuss 


You will leara how You have learnt that triangles are classified according to the 
t. To define the lengths of their sides into three types: 
properties of the The sóniene The isosceles The equilateral 
isosceles triangle. triangle triangle (two sides triangle (three sides 
% To define the are congruent) are congruent) 
classifications of the 
isosceles triangle.. 
key terms * Y A 
% The isosceles 
triangle. 
% The equilateral 
triangle. 


AB=AC AB=AC=BC 
% The scalene triangle. 


In the figure opposite : 


the two sides AB, AC are congruent (of equal 
A 


lengths), so the triangle ABC is 
called isosceles triangle while 
the point A is called the vertex. = 

BC is the base, and the two b" af 
angles B and C are the base 
angles of the triangle. 


The properties of isosceles 
triangle 


In any isosceles triangle 


2 What is the type of the base angles? (acute - right - 
obtuse) 


© What is the type of the vertex angle? 
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| In each of the following figures, state the isosceles triangles and define their bases, 
then notice the type of the two base angles and the vertex angle. 


é } @ ^ e 2 
L $i @ A 
N | B D C Y 2 
0 o 


N 


@ Both of the base angles in the isosceles triangle are acute. 


e The vertex angle in the isosceles triangle can be either acute, right or obtuse. 
So, the isosceles triangle can be either obtuse, right or acute angled triangle as 
shown in the following chart: 


dA e 3D D ce 
— 2 
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The Isosceles Triangle 
Theorems 


Lesson 
Three 


Think and Discuss 


Is there a relation among the measures of the two base 
angles in the isosceles triangle? 


You will learn how 


yan se to know that, let's conduct the next activity: 

relation between the 

base angles in the ð Activity : 

isosceles triangle. A 
% To define the relation Using the compass p» 


among the measures 


of the angles in the & Draw several isosceles triangles 


as shown in the opposite figure 


equilateral triangle. = 

"^ To define the relation Where AB = AC. T : 
between two sides x ; 
ipee iuo aquél (2) A Find using a protractor, the measure of the two 
angles in a triangle. base angles Z ABC and Z ACB 

% To know mere € Write down the data you got in a table as follows, then 
angen avanga compare the measures in each case. 


are congruent, 
then the triangle is 


1 . 


equilateral. 
key terms 2 
% The isosceles 3 
triangle. 
% The bese engies: © Keep your activity in the portfolio. 


eee eee 
triangle theorem) the base angles of 
me isosceles triangle are congruent. 


Mime TAPAITAT ALLL ATLL 


Meg, 


Given: ABC is triangle in which AB = AC 


R. TJ. P: Bs;C 
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construction: draw AD L BC. 
Proof : The two triangles ADB and ADC are right angled in which. 


— 7 


AB = AC (a given) 
AD (a common side) 
C 
„ A ADB = A ADC (a hypotenuse and a side) 
from the congruency , we deduce that 
252 42 C Q.E.D. 


d) Practice 


+ In each of the following figures, find the value of the symbol that is used 
to measure the angle: 


—Óá , 95 | + 


sakan 


2 In the figure opposite, ABC is an isosceles triangle in 
which AB = AC 


mi(zA)=40°,De cB ,EE BC. 


First: Ii Find m (2 ABO 


Second: I Prove that , ABD = < ACE 


& Think: Arethe supplementary angles to congruent angles congruent? 


If the triangle is equilateral, then it is equiangular where 


[25] Example (1) 


In the figure opposite: ABC is an equilateral triangle. A 
D€BC such that BC - CD 


Q prove that 4g = Aap 
Given: AB=BC=CA=CD,De BC 
R. I. P: prove that BA = AD 
Proof: A ABC is an equilateral triangle. 

m ACB) = m (+ BAC) = m (2 B) = 60° (corollary) 
De ic 
BAA is an exterior angle of the ^ ACD 


each angle measure 60 


m (< BCA) = mí(z CAD) + m(z CDA) = 60° (1) 
In A ACD 
«CA = CD m ( CAD) = m (z CDA) (2) 


from (1), (2) we deduce that: m (Z CAD) = m (Z CDA) = 30° 


OC) CT 


m (Z BAD) = m (Z BAC ) + m (Z CAD) 
mm (E BAD) = 60° + 30° = 90° 
. BA L AD Q.E.D 


The measure of an exterior angle of a triangle is equal to the sum of 
the measures of the two non - adjacent interior angles. 


[25] Example (2) 


«2 In the figure opposite: AB = AD, BC = CD 
Q Prove that Z ABC = Z ADC 


Given: AB = AD, BC = CD 
R. TJ. P: prove that Z ABC = Z ADC 
Proof: In 4 ABD 
+ AB =AD 
m (< ABD) = m(Z ADB) (1) 
in ^ CBD 
«CB. «CD 
m (< CBD) = m (< CDB) (2) 
By adding (1) and (2) we deduce that 
m (Z ABD) + m (< CBD) = m (< ADB) + m (< CDB) 
m (< ABC) = m (< ADC) 
Z ABC = Z ADC Q.E.D. 


— ¶ «at 
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In each of the following figures, find the value of the symbol that is used to measure the angle: 


Draw the triangle ABC in which BC = 7 cm, m (< B) = m (Z C) = 50°, then measure the 
lengths of both AB and AC . Repeat the activity using other measures for the length of 
BC and the measures of angles B and C, then fill in the table: 


@® Are AB and AC equal in length? is AB = AC? 
How can you explain such corollaries geometricaly? 


OC) CT 


» angles of a triangle are congruent, then the two sides opposite 
ə these two ai gles are congruent and the triangle is isosceles. 


M “ ~ 
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AABC, Z B ZC 
R. T. P: Prove that: AB = AC 


Construction : bisect Z BAC with the bisector AD to intersect 
BC atD 


Proof: B= ZC 
«m(ZB) = m(ZC) 
oc» 
~ AD bisects Z BAC [e D B 
m (< BAD) = m (< CAD) 
the sum of the measures of interior angles of a triangle is = 180 ° 


m (< ADB) = m (Z ADC) 
In the two triangles ADB, ADC 


AD is a common side 
m(Z BAD) = míz CAD) 
m (Z ADB) = m(z ADC) 


zx AADB = A ADC 
Form the congruency, we deduce that AB = AC 
Therefore, A ABC is an isosceles triangle 


If the angles of a triangle re conaruent, then the mange is equiiaterai 


In the figure opposite ABC is an isosceles triangle in which: A 
AB = AC, m (Z BAC) = 60° 


qu Complete m (Z ABC) = M EAC) - 


Lata S Lan E uec 
DING Wo roca eoe E triangle 
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EX i an isosceles triangle, if any angle has a measure of 60°, then the 
triangle is an equilateral triangle. 


o 


in each of the following figures, define the triangle`s sides that are equal in length 
as shown in example 4f. : 


(az - 10) 


E In the figure opposite: ABC is a triangle in which AB - AC, XY // BC. 
(& prove that A M is an isosceles triangle 
Given: AB=CA, XY // S 
Required: prove that AX = AY 
Proof: In a ABC AB AC 
m (< ABC) = m (< ACB) (1) 
« XY || BC , AB a transversal 
„ m (Z AXY) = m (Z ABC) correspondingly (2) 
The same XY // "BC , “ac. a transversal 
- m(ZAYX) = m(ZACB) correspondingly (3) 
from (1), (2), (3) we deduce that : 
m (Z AXY) = m (< AYX) 
In AAN 
m (ZAXY) = m (< AYX) 
<. AX =AY 
i.e. the triangle AXY is an isosceles triangle Q.E.D 


€ Think : Can we deduce that XB = YC ? Explain your answer, 


@ In the figure opposite 


ABC is a right angled triangle at B, m (< C) = 30°, 
De ac where DB = DC 


A prove that A ABD is an equilateral triangle. 


Given: m (Z A B C) 290^, m(ZC) 230, DB-DC 
R. T. p: prove that A B - BD - AD 
proof: Ina DBC BOC 
om (ZDBC)-2m(ZC)-30* 
ina ABC m ( ABC)=90°, m(ZDBC)=30° 
- m (Z BAD) =90 - 30 = 60° (1) 
» Z ADB is an exterior angle of ^ BD C 
m (ZA D B) =m (Z DBC) + m (< DCB) 
m (< ADB) = 30° + 30° = 60° (2) 
In AABD ~ the sum of the measures of the interior angles of a triangle = 180° 
<. m (Z ABD) = 180° - (60° + 60°) = 60° (3) 
from (1), (2), (3) «^ m (Z ABD) = m (Z ADB) = m (< A) 
ie. ZABD= ZADB=ZA 


~<. the triangle ABD is equilateral ie. AB=BD=AD 


5Cm 


> 
A 
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em DE: ,...cm;. m (ZE) s ....? 


EF = ....cm m (ZMDEF)s .....° 


3 in the figure opposite: 
AB SAC, m (E BAC) = 48° 
CD bisects Z B CA and intersects AB at D 


(& kind m (4 B) et m BCD) 


in tne figure opposite: 
ABC is a triangle in which AC = BC: 


— — 
AD // BC ,m(ZDA C) - 30^ 


B 
Q Find The measures of the angles in ^ ABC 


in the figure opposite: 
Ze w ,X%Z=¥Z 


m(2ZzLZX)=130°, ww // xy. 


Q rina m (2 MLY) 


5 in the figure opposite: 
AB=AC,m (ZB) = (2x + 13)° 
m (< C) = (3x - 17)° 


Q kind the measures of the angles of AA B C c 


in the figure opposite: 
ABC is an isosceles triangle in which A B = A C, 
De Bc ,Ee Bc such that BD- EC 


Ii Prove that First: A ADE is an isosceles triangle. 
Second: ZADEsZAED 
or In the figure opposite : ABC is an equilateral traingle. 
— — 
ES AC, DS cB, 
m (Z DEC) = 30° 


Q Prove that A DCE is an isosceles triangle. 


E In the figure opposite : 
BD bisects Z AB C and intersects Ac at D, 
DE // BC whereEe AB. 


(Q Prove that A EBD is an isosceles triangle. 
19» ABCisatriangle in which De AB , 
Ee BC such that BD = BE, Soif pe H Ac 


Ii Prove that AB=BC 


10 AB Os a triangle in which AB=AC, 
— — — — 
BD bisects Z AB C. cD bisects ZAC B. 60 N cb ={D} 


Di Prove that A DB C is an isosceles triangle. 
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4 ABCD is a square in which its digonals AC , BD intersect at M 


A InAABC,m(ZABC)* ~ ý 
~AB=BC 
-m(ZBAC)2m(ZBCA)* : 


g m(ZBAD)=90° »m(4DAO= 
~m(4BCD)=90° .m(ZACD)=........° 


does the diagonal ac bisect Z A? 

p Does the diagonal BD bisect both Z B and Z D? 

g sd an isosceles triangle? why? 

«p. State those isosceles triangles whose vertices are point M. 
is N ine midpoint of Ac and Bo ? 


eo Is AC = BD? 


* From the previous clauses, deduce the properties of the square and keep 
them in 


— ÓÓÁ—rs sát 


Corollaries of isosceles 
triangle theorems 


Think and Discuss 


c a Corollary (1) 
2 The median of an isosceles triangle from the 


vertex angle bisects it and is perpendicular to 


You will learn how 


% The corollaries on 


the theorems of the base. 
isosceles triangles. 
A 
key terms In the figure opposite: 
% The isoscel — 
BRE SO In A ABC, AB - AC, AD is a median 

triangle 
% The bisector of a then: AD bisects BAC. AD L BC 

vertex angle 
% The bisector of a C D B 


triangle base. 
% The axis of symmetry AAD B=AADC. Why? 


= Corollary (2) 
E The bisector of the vertex angle of an isosceles 


triangle bisects the hase and is perpendicular to it. 


for a line segment.. 


A 


In the figure opposite: 


In AABC,AB-AC, 
AD bisects Z BAC 


then D is a midpoint of Bc and AD 1 BC 


EST 4A0B=AA0C. why? 
a Mathematics-Second Preparatory 


| P -i-z 
— 


gS Corollary () 


In the figure oppasite : 
InAABC,AB-AC, AD L BC 
then D bisects Bc ,m(ZBAD)=m(Z2CAD) 


| Remark: 4408=AA0C. why? 
D mm 


In the figure opposite : 

ABCD is a quadrilateral in which all sides are equal in 
length, this figure is called rhombus, its diagonals are 
“AC and BD. they intersect at point M 


A ABD = A C B D. why? 


„ m(ZABD)=m(zZCBD) 
inAABC,AB=BC, BM bisects ZABC 
„ M Lo, Mis the midpoint of AC 
inABAD, AB=AD, AM L BD 
^ AM bisects 2, Mis the midpoint of s 
Are the two diagonals of the rhombus perpendicular? 
Do the two diagonals of the rhombus bisect each other? 
Does the diagonal of the rhombus bisect the vertex angles which it connects? 
Write down your answer. 


— ¶ €20 


— 


First: axes of symmetry in the isosceles triangle: 
The axis of symmetry of the isosceles triangle is the 


straight line drawn from the vertex angle perpendicular 
to its base. 


in the figure opposite 
AABC in jL,Lnh AB = AC, AD 1 BC 
then AD is the axis of symmetry in the isosceles triangle 
ABC. 
Discuss: 
Does the isosceles triangle has more than one axis of 
symmetry? 
- How many axes of symmetry are there in the equilateral triangle? 
- Are there any axes of symmetry in the scalene triangle? 
Second: Axis of symmetry of a line segment : 
The straight line perpendicular to a line segment at its middle is called the axis of 
symmetry for that line segment in brief it is known as the axis of a line segment. 
In the figure opposite: 1 
If D the midpoint of AB and 
The straight line L.L AB 
Where D e L, then the straight line L 8 
Is the axis of AB A 


Important property 
Any point at the axis of symmetry of a line segment is at equal distances from its end points. | 


HRemark 


Q ice Linen ac - BC : 
Q f EA» E B then E € L. why? 


+ In the figure opposite 
AB=AC=10cm, EB-EC 


— — 
AE n BC =D 
If Bc = cm, find the length of co and AD 


Given :AB=AC,EB=EC 
R. T. P: find CD and A D 
Proof: AB AC :. Ais on the axis of BC- 
EBS EC z. is on the axis of BC- 
^ "AE is the axis of BC” 
D is the midpoint of BC , AD 1 BC 
0D is the midpoint of Bc , B C — 6cm sC D= 3cm 
v AD L BC 
7. In A ADC that is right angled triangle at D 
(AD)? = (AC)? - (CD)? 
(AD)? = 100 - 9 
„ AD =V 31 cm 


E In the figure opposite 
A BC is a triangle in which A B AC, 
“ad L BC ,m(ZBA D) - 25*, 
B C= 4 cm. Find: 


W mi^ DAC) «B. the length of oc 
Given: AB AC, 


AD 4 BC , m(ZBAD)=25°, BC-4cm 
R. IJ. P: m (< DAC), and the length of oc. 


—— 109 it 


Proof : in ^ ABC 
AB AC, AD L BC 
— — 
-. AD bisects both of the base Bc and Z BAC 
m (Z DAC) = m(z DAB) = 25°, 
DC=}BC=}=2cm. 


GQ Practice L 


im the figure opposite 2 
xy=xL,Zy=ZL,LM=YM 


Q Prove that X, M and Z are on the same straight line 


Inthe figure opposite: 
BD = CE 
m (< ABC) = m (< ACB) 
m (Z D) =m (Z E)=90° 
Prove that : m ( DAB) = m (Z CAE) 


in the figure opposite: 
AB = AC, DE MAE 
DFW AC 
Prove that: DE - DF 
Second: m (< BAC) =m (Z EDF) 


2400 CEE 


* Q Complete to get a correct statement : 
*& The vertex angle bisector in the isosceles triangle bisects the base and is 
“B The number of symmetrical axes in the equilateral triangle is 
€ Any point at the axis of a line segment symmetry is at two ps distances 


from 
«9 If the measurement of an angle in the isosceles triangle is 100°, then the 
measurement of an angle of the other two =... 85 


& Choose the correct answer: 


fe number of axes of symmetry in the isosceles triangle =. 


Or 1 5,2 53) 
“B® The triangle whose sides lengths are 2cm, (X + 3) and 5cm becomes an isosceles 
triangle when xx cm. 
(152..3.4) 


The intersecting point of the medians of a triangle divides each other from the 
direction of the base in a ratio 
(1:2.,.2:1, 15342 $3) 


[ol 


3 n se noue oppose: 
AB - BC, BE. bisects Z CBD 
— 
,De AB 


— —— 
Prove that: BE // AC 


4 In the figure opposite: 
ACnBD- (M) 
AD ; BC , MB- MC 
Prove that : 
(1) ^ AMD is an isosceles triangle 
(2) The axis of symmetry of 4 AMD is the same of a BMC. C B 


in the figure opposite 
AB = AC, BC = 10cm, 
m(ZBAD)=30°, aD L BC. 
First: Find the length of 8D , AD . 
Second: How many axes of symmetry are there at A ABC? 
Third: What is the area of A ABC? 


2 In the figure opposite 
— — 
AB = AC, Oe A8 ,Ee AC 
— 
BF bisects Z DBC, 
— 
CF bisects Z BCE 


(Q Prove that 
First: A BFC is an isosceles triangle 
Second: Af is the axis of symmetry of BC. 


3 In the figure opposite 
AB=CB,AD=CD,Ee BD 
— 

BD bisects Z ADC 
DE bisects Z ABC 


@ In the figure opposite 
DE // Bc ADO = AE 
prove that: AB = AC. 


Tuy 


5 In the figure opposite 
AB = AC 2 AD = CD 
m (< BAC) = 40 
Find: m (< BCD) 


46» Inthe figure opposite X43 
ABC is a triangle which m (Z B) = m (< C) 
Find: The perimeter of in the triangle 


* in the figure opposite 
ABCD is a quadrilateral in which AD // BC,BD bisects 
Z ABC, AE bisects Z BAD A D 


Prove that La 
& AB - AD 


B AELBD 
g BE-ED 


First Term - ELfath Press us! + 


Activity 
4 Using a ruler and a compass, draw the acute-angle ABC. At the 
opposite side from BA .DrawAE \\ BC 


in the opposite figure ABCD is a rectangle in 
which AC isa diagonal, AE bisects Z BA C, 
DELAC 
— — D 
where AE ADE ={E} 


AC n DE ={M} 


Q Prove that DA-DE. 


BWS 


* Q Complete the following to get a correct statement : 
‘® The base angles in an isosceles triangle are 


3 In the figure opposite ABC is a triangle in which 


g The median that is drawn from the vertex of an isosceles triangle ss 


‘© In the triangle ABC, AB = AC, m (ZA) = 70* , so m (ZC) = 


:D. The number of the axes of symmetry in an equilateral triangle = 


& The measure of the exterior angle in an equilateral triangle = 


& The straight line perpendicular to the midpoint of a line segment is called 


A 


In the figure opposite : 
— 
ABC is a triangle in which BD bisects < ABC and intersects 
AC atD, DE \\ CB 
— — 
DE n AB - (E) 
Prove that B E= ED 


AB C, AE biscts Z BAC, 

“AE N BC -(E) 

De AE. 

Prove that 

® BEB 4g. BD - CD 


d 
/ NS 
VNS ERE a 


See 


Think and Discuss 


You will learn how The concept of inequality: 
% To define the concept O Do ail the students in your class have the same height? 


of inequality. 
% To define axioms of Oe there any differences among the measures of acute, right 
inequality. and obtuse angles? 
key terms What does this difference mean? 
% Inequality. 
rds 
% greater than >. An Inequality means that there is a difference in the heights 
% Less than <. of the students and in the measures of the angles. This differ- 
% equal to ence is represented by the relation of inequality which is used 


to compare two different numbers. 


[25] Examples 


@ 'f: Z ABC is an acute angle then: m (< ABC) < 90° 


O In the figure opposite, ABC is a triangle in which: 
AB = 4cm, BC = 3.5cm, 
A C = 2.4cm 
then: AB» BC, BC AC 
ie ^ AB»BC»AC 


B e a A 
A 


In the figure opposite , find: m (< ACB), m (< ACD) 
and m (E ADE) then complete by using > or < : 


m (Z ADE) m (Z CAD) 
m (Z ADC) m (Z ACB) 
m (< ACD) m (Z ABC) 
m (Z ACD) m (Z ADE) 


All the previous relations are called inequalities. 


For any given three numbers x, y and z: HESSE 2 
Q If: > : ud : y os — 
E UN HHHHENH ë EEEE 
then: x+z>y+z 
zs H 3 1 y 2 Diin 
EEEE ë EE | 
1 


1 


If: x>y 
then: x-z>y-z y 


2* 2 i 
E E US 2 


2x 2y 
Q i:  x»y, z isa positive number EE - 
then: xz» yz 


Q it: x>y,y>z x y z 
then: x>z. EEHEHE HEEE = 
If: x>y, A>B x + A y * B 
then: x+A>y+B EEHEEHE HEHH 
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I 


ELT The measure of any exterior angle of a triangle is greater than the 
measure of any interior angle except for the adjacent angle. 


RD 
AÈ) practico 


y In the figure opposite: which of the following angles has the greatest 


measure? 

d <1 n xS um 
424. <8 . £9 
@ 42. 23 „ £T 
$ <7 „ Z8 „ 210 


10 1 
ays 


» In the figure opposite , find: 
A All angles of measures less than m (E 1) 
B All angles of measures greater than m (2 6) 
& All angles of measures less than m (< 4) f 
U 


Order the measures of the angles in the triangle ABC in an ascending order 
and the measures of the angles in the triangle X Y Z in a descending order. 


x 
3 Á 80 
2 Y 


m )»m(4Z )»m(4. ) 
4 In the figure opposite: Ce aB OS AB 
I AB» CD B 

then: AC BD 


m )«m(4 )«m(4. ) 


CND GD i. 


S 


In the figure opposite: 
m(ZACB)>m(ZABC),DB=DC 
Prove that: m(ZACD)» m(ZABD) 
Given:m(ZACB)>m(ZABC),DB=DC 
Required to prove: m (ZAC D) » m (ZAB D) 
R. I. P: DOB DOC 
m (O) =  m(ZDBC) (1) 
«m(ZACB) >  m(ZABC) (2) 
„ By subtracting (1) from (2) , we get: 
m(ZACB)-m(ZDCB)»m(ZABC)-m(ZDBC) 
„ m(ZACD)»m(zZABD) Q.E.D 


in the figure opposite 
AB C is a triangle in which AC » AB, xe AB 
ye AC ere m(ZAXY)2 m (ZAYX) 
Prove that: Y C > XB 


E In the figure opposite : AB /ÍCD , 
— — — DE 
ADncB -(M) Ee co ,E€ co 

Prove that: A m(ZACD)»m(ZABC) 
g m(ZADE) » m(ZABC) 


Mis a point in a triangle ABC , 
Prove that: m (Z AM B)» m (ZAC B) 


0C) c= 


You will learn how 


$ 


% 


To compare the 
measures of angles 
in a triangle. 


key terms 
Angle. 
Measure of an angle. 
The greatest angle in 
a triangle. 
The smallest angle in 
a triangle. 


The largest side of a 


triangle. 
The smallest side of 


a triangle... 


Comparing the measures 
of the angles of a triangle 


Think and Discuss 


Q Activity 


[1] In the figure opposite: ABC is an 

isosceles triangle in which AB = AC 

*» Fold the triangle to make the vertex B 
congruent to vertex C. What do you 
observe regarding to the measures of the 
angles B, C which ' are opposite to the two 
equal sides AC, AB ? 

Fold the triangle to make the vertices A, C congruent. 
what do you observe regarding to the measures of the two 
angles opposite to the two unequal sides BC , AB ? 

% Does the difference in the lengths of the two sides in a 
triangle lead to a difference in the measures of their two 
opposite angles? 


o Draw the scalene triangle. ABC Flip the triangle to make 
the vertex A coincide the vertex B. What do you observe 
regarding to the A 
measures of the two 
angles A, and B that 
are opposite to the two 
unequal sides, BC, 


AC. 


C 
Repeat the previous 
steps to make the vertex B coincide vertex C. what do you 
observe? 


— «<> 


— 


` I 
— ÀÜ 
— 


Are there any equal angles in measures in that triangle? 


| Notice that : | In a triangle, if the sides are unequal in length, the measures of the 
opposite angles are unequal. 


$m 


Draw the scalene triangle ABC, then measure the lengths of its 3 sides and the 
measures of the opposite angles, then complete the following table:: 


Given: ABC in which AB » AC 
RTP: m(ACB)>m (ABC) 
Construction: take De AB whereAD=AC 
proof: in AACD ,AD=AC 


m (ACD )- m ( ADC) (1) 
A DC is an e angle of a BDC 
^ 
m(ADC)»m(B ) (2) 
from (1), (2) 
^ ^ 
LAZO mts 
m (ACR) D m (ACD) 
^ ^ 
m (ACB ) = m( ABC ) Q.E.D 


* 


C 
m (EA) m(zB) m ( z) m (Z y) m (E BAC) m(< BCA) 
m (2A) m (ZC) m (2 x) m (Zy) m (E DAC) m(Z DCA) 
m (2 B) m (z C) m ( z) m (2 x) m (E BAD) mE BCD) 


The measure of the greatest angle in the triangle > 60° 
The measure of the smallest angle in the triangle is « 60* why? 


6 — 


In the figure opposite : 

ABC is a triangle in which AB » BC » CA 
Prove that: m (z C)» m(ZzA) » m (zB) 
Given: AB>BC>CA 

R.T.P: mí(zC)»m(ZzA)»m(zB) 
Proof in AAB C 


^ AB>BC „ m(<C)>m (ZA) (1) 
s BC>CA ~ m(ZA)>m (zB) (2) 
from (1), (2) and using the axioms of inequality : 
m(zC)»m(zA)»m(ZB) 


— © 


angle in measure while the shortest side in length is opposite to the smallest angle 


IN N 
(D e 
In the figure opposite : 
— — 
ABC is a triangle where BM bisects Z AB C, and CM 
bisects < ACB If: M C > MB 
Prove that: m (Z ABC) > m (Z ACB) 
Given : BM bisects ZAB C, CM bisects Z ACB , MC > MB. 


R.T.P: Prove that (7 ABC) > m (< ACB) 
Proof: in ^ MBC 

« MC > MB m ( ec) m AES) (1) 

In ^ ABC 

s 8M bisects ZABC ~. m(Z MBC) m (2 ABC) (2) 

c bisects ZACB m (< MCB) - m (ZACB) (3) 

from (1), (2), (3): i m (< ABC) > i m (2 ACB) Using the axioms of inequality 

-m(zABC)»m(ZzACB) Q.E.D 


E A ABC in which AB = 2.7cm, BC = 8.5cm, AC = 6cm. Order the measures of the 
angles of the triangle ascendingly. 


2 In the figure opposite X Y>XL,YZ>ZL 
Prove that: m (< XLZ) > m (< XYZ) 


BWS r 


ORE: 


in tne figure opposite : 
BM is a median in the triangle ABC , BM < AM 
Prove that: ABC is an obtuse angle. 


in the figure opposite 
ABC is a triangle , AB > AC XY || BC 
Prove that: m (Z AYX) » (Z AXY) 


5 In the figure opposite: 
—- 
ABC is a triangle«B M bisects 
ZABC, 
‘CM bisects Z ACB.if AB > AC 
Prove that : m (Z MCB) > m (< MBC) 


& In the figure opposite : 
ABCD is a quadrilateral in which AD = DC, 
BC > AB 
Prove that : 
m (m) 


7 ABCD is a quadrilateral in which AB is the longest side in length. co is 
the shortest one. Prove that m (7 BCD) » m (7 BAD) 


— €i. 


Comparing the lengths of 
sides of a triangle 


Think and Discuss 


Q Activity 1 The figure opposite: ABC is a triangle of unequal 
measures of angles. 
A 


% Fold the triangle to make the 
vertex A coincide vertex B 
what do you observe regarding 
to the lengths of the two sides 

BC and Ac, which are 
opposite to the two unequal 
angles A and B? 

Repeat the same previous steps to make vertex B congruent to 
vertex C. What do you observe? 

% When vertex C is coincide to vertex A, what do you observe? 

% Are there any equal sides in lengths in that triangle? 


If the measures of the angles in a triangle are 
unequal, then the lengths of its sides which 
are opposite to the angles are unequal. 


Q Activity 2 Draw the triangle ABC where its angles are 


unequal in measure then measure the lengths of opposite 
sides to the angles and complete the following table: 


the 


AN 
ZA) 


What do you observe? 

% Is the greatest angle in measure opposite to the longest 
side in length? Is the smallest angle in measure opposite 
to the shortest side in length? 

% Is it possible to order the lengths of the sides in the triangle 
in an ascending or descending order in terms of the 
measures of the opposite angles? 


wO == 


You will learn how 


» To compare the 


measures of sides in 
a triangle.. 


key terms 


The longest side of a 
triangle. 

The shortest side of 
a triangle. 

the greatest angle of 
a triangle. 

the smallest angle of 
a triangle. 


» The perpendicular 


line segment. 


: InAABCm(zC)»m(zB) 
R. T. P: AB>AC 
proof: AB, AC are line segments 

-. one of the following cases should be verified: 


C 
(AB SAC 2) AB AC AB SAC 


f not AB» AC 


Either AB=AC or AB SAC 

ifAB - AC, then m (< C) * m (Z B) 

Again this contradicts the given where m (< C)» m (< B) 

and if AB < AC, then m (< C) < m (< B). According to the theorem above. 
Again this contradicts the given, where 

m(zC)»m(zB) 

„ ABSAC Q.E.D 


iibeoliowing tigures: complete using > ; «or. 


Corollaries 


— 5 Corollary (1) 


W» ↄ ABB 2 ² 0 — B ) ⸗˖ 


In the right - angled trinagle, the hypotenuse is the longest side 


In the figure opposite ^ ABC is a right - angled triangle at B 


EA acute -.m(zB)»m(ZzA) 
AC » BC 
< Z C acute - m(zB)»mí(zC) 
AC>AB 
. AC isthe longest side Q.E.D. Ê 


Remark In the obtuse angled triangle, the side opposite to the obtuse angle is the 


longest side in the triangle . 


& Let's think 


AC » AB. Why? 
AD » AB. Why? 


AE » AB. Why? ai- D B C 
Is the length of the right leg in the right angled-triangle is shorter than the length of 
the hypotenuse? Why? 
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) S 
atm 


—' 
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wm Corollory (2) 


The length of the perpendicular line segment drawn from a point 
outside a straight line to this line is shorter than any line segment 
drawn from this point to the given striaght line 


The distance between any point and a given straight line is the length of 
the perpendicular line segment drawn from the point to the given line. 


Example 
in the figure opposite: ABC is a triangle, Ee BA 
AD \ Bc ,m(ZCAD)=35 

m (E DAE) = 75° 
Prove that: AC>AB 


C 
Given that: ap // BC, m(ZEAD)- 75, m(ZDAC) = 35 
R. J. P: AC SY AB 
Proof: AD. i pc, “AB is a transversal 
.m(ZB)*m(ZEAD)- 75 Corresponding angles (1) 
; AD 10 BC, “Ac is a transversal 
"m(ZACB)-m(ZDAC)-35 alternate angles (2) 
From (1) and (2) : 
in AAB C 
m(ZABC)=75°,m(4ACB)= 35' 
ie. m(ZABC)>m(ZACB) 
SAC > AB Q.E.D 


— Œ} 


pp 
"EE 


4 AAB C in which m (< A) = 40', m (Z B) = 75°, Order the lengths of sides of 
the triangle descendingly. 


2 In the figure opposite: 
AD /| gc, m(ZBAC) -80 
m (< DAC) =30°. Prove that: B C > AB 


in the figure opposite: 
inAABCisatriange, De gc whereeBD=AD 
prove that: BC» AC 


4 In the figure opposite : 
— 
AB C is a triangle, c D bisects ZC and intersects 
‘AB at point D. 
m (< B DC) = 100, DB- DC 
Prove that: AC» DB. 


5 In the figure opposite 
8 — 
AB Cis a triangle. De s. ES AC 
m (Z AB D) = 110, m(ZBCE)- 120 
Prove that: AB» BC. 


0C) c= 


Cri L 
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in the figure opposite: 
AB n CD (M) AC L CD, BD 1 CD 
prove that: AB» CD 


7 in the figure opposite: 
AB C is an obtuse-angled triangle at B 
DE // BC. 
Prove that: AE » AD 


C B 


„ ABCisatriangle, CD bisects ZC, CD ^ AB - (D), prove that B C >B D 


9 AAB C in which m (< A) = (5x + 2), m (< B) = (6x - 10), m (Z C) = (x + 20), 
order the lengths of the sides of the triangle ascendingly. 


40 in the figure opposite : 
ABCisatriange, De BC ,AB-AD-BD 
Prove that : BC > AC 


@ ABC is a right-angled triangle at B:. De ac , Ee Bc , whereAD- BE 
Prove that: m (Z C E D)> m (2 CD E) 


— Œ :.: 


Tri riangle ine ]! 


Think and Discuss 


Q9 Activity 
You will learn how 


By using your ruler and compass, try to draw the triangle ABC % To define the triangle 
where : 


inequality . 
OKB Am, BC=Scm „ AC=6cm 
GAB =Gcm, BC-3cm , AC-2cm key terms 
SAB O cm, BC-4cm , AC-3cm % inequality . 
QAB-8cm, BC-3cm , AC-5cm % triangle inequality. 


In which of the previous cases were you able to draw the 
triangle? What do you conclude? 


EH | For any triangle, the sum of the lengths of any two sides. 


| is greater than the length of the third side. | 
— 


. In any triangle ABC : 
AB «BC AC 
BC «CA >AB 
AB «AC » BC c B 
for example: the numbers 5, 3 and 9 are not valid to be 
the lengths of a triangle because the sum of the smallest two 
numbers = 3 +5 = 8 , 8< 9. Therefore, the inequality of the 
triangle is not verified. 


bensi 
Examples 


ABC is a triangle , If A B = 10 cm, 
BC = 8.5 cm 
Find the interval which the length of side Ac belongs to. 


[oc 


— 


AC < AB + BC AC < 18.5 (1) 
However, AC + BC >AB triangle inequality 
AC > AB - BC AC > 1.5 (2) 


From (1), () 18.5»5AC»1.5 
AC €J1.5 , 18.5[ 


5 
ee 


Find the interval which the third side belongs to in each of the follwing triangles. 
If the lengths of the other two sides were as follows: 


A 6 cm, 9 cm 4B^ 5 cm, 12 cm © 7 cm, is cm 9 2.9 cm, 3.2 cm 


«d» If the lengths of two sides in an isosceles triangle were 5cm, 12cm , Find the 
length of the third side (State the reason) 


2 Which of the following groups are valid in drawing a triangle? 
Œ 5 cm, 7 cm, 8 cm Ê 4 cm, 9 cm, 3 cm 
© 10 cm, 6 cm, 4 cm 4D» 15 cm, 17 cm, 30 cm. 


E Prove that the length of any side in a triangle is less than half of the perimeter of 
the same triangle. 


4 In the figure opposite: 
ABC is a triangle in which M is a point inside it. Prove that: 
MA + MB + MC > + perimeter of the triangle ABC 


5 prove that: the sum of the lengths of the two diagonals in a convex quadrilateral 
is less than its preimeter . 


— 
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@® In the figure opposite : ABC is an equilateral triangle where E is a point inside it 
m (ECB) > m ( EBC). n x 
Firet: prove that : m( ABE)» m (ACE), 
Second: m (A) » m( ABE ) » m( ACE). 


42> In the figure oppsoite : 
DB DOC 
^ ^ 
m( ABC )»m(ACB) 
A A 
Prove that: m ( ABD)» m( ACD) 


E AB C is a triangle in which AB = 6cm, A C = 7cm, B C = 8cm. 
Order the measures of its angles ascendingly. 


in the figure opposite: 
AB »AC,DB-DC 
^ ^ 
Prove that: m( BAD)«m( CAD). 


prove that m(LXZ )»m(LXY ) 
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in the figure opposite 
ABCD is a quadrilateral in which 
AB - AD = Sem, 
BC 2 cm, DC = 4cm. 
Prove that: m ( ABC) m (ADC) 


E In the figure opposite : 
^ 
m ( DBC ) = 140° 
A 
m ( ECB ) = 120° 
Prove that: CB>AB 


48^ In the figure opposite : 
AB - AC 
m (ABC ) = 65° 
m ( ACD ) = 20° 
Prove that: AB » AD 


9 in the figure opposite: 
^ 
m( B )=90° 
Prove that: AC» DC 


qp "onengure opposie : 
AC>DC,m(CAD)=m(BAD) 
AE=AC 
Prove that: “A> DE = DC 
Ê m(BAD)» m(ADC) 
© BD»DC. 


ILL 


Activity 


in the given figure complete Eie or ») 
A m(ZDA C) ......... m (ZA C D) 
@ mizAEC)......... m (LE C A) 
È m (ZA B E) .......... m (ZEA B) 
$ MILC DA).......... m(ZDAC) 
È m(ZAEB).......... m (Z E A C) 


4g» In the traingle ABC, AB = 6cm , BC = 9cm 


then AC €] ^ [ 


in the triangle ABC m (< A) = (9x)*, m (< B) = (6x - 17)° 
m (C) =(7 x-1)° 
Order the lengths of the sides of the triangle ascendingly. 


— 2 gre gia ut 
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p Complete the fllowing to make each statement true: 
A In a triangle, the smallest angle in measure is opposite to 
4B» In AABC: if m (<A) = 70°, m (ZB) = 30’, then the longest side in length is 


«© If the lengths of two sides in an isosceles triangle were 3 cm, 7cm then. 
the length of the third side cm 


D> AABC in which: m (< A) = 100’, then the greatest side length is 


E AABC in which AB = 3cm, BC = Sem. then AC € I. e 
« The longest side length in the right-angled triangle is 


2 In the figure opposite : 
ABCD is a quadrilateral in which 
AB = 6cm , BC = 4cm, 
CD = 7cm , DA = 8cm 
Prove that: 
m (< BCD) > m (2 BAD) 


3 In the figure opposite : 
AB Cis a triangle, BD bisects ZB, BD n Ac -(D), 
DE / CB and intersects AB at E 
Prove that: AB > AD 


in the figure opposite: 
— ——- 
AABC in which AB» AC, De as , Ee AC 
— — 
BF bisects Z DBC, cr bisects Z BCE 


— — 
BF nCF ={F} 
Prove that : d& m(ZFBC) > m (2 BCF) 


Ê CF» BF 


— 
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First question : complete the following : 
(1) The S.S of the equation (X +3)(X +1) =0 ds 1e R 
(2) If the lowest boundary of a set is 10 and the upper boundary is X and its centre 
is15, then X =». 
2, Ad-2 50 
(4) A cube whose volume is 8 emꝭ, then the sum of the lengths of all its edges 


(5) The multiplicative inverse of the number Y 3 + Nis {in the simplest form). 


Second question : Choose the correct answer from those given. 
(1) If the radius of a sphere is 6 cm , then its volume is 


a. Gn cm? b. 36 x cm? c. 72 1 cm? d. 288 x en? 
(2) If i point (a, i) satisfies the relation x+y=5, then aͤ⸗ũõẽ˙ẽ 
b.-4 c.4 d.5 
(3) eq — P 
b.8 c. 16 d. 40 
(4) The median of the values 34 »23 „ 25 +40 „22 94 is 
a. 22 b. 23 c.24 d.25 
(5) If the arithmetic mean of the values 27 +8 , 16 +24 56 Skis 14 then k = ve 
a. 3 b. 6 
(6) In the opposite figure 
the value of the mode 
a.4 b.5 
c.6 d.40 
question (3) 


(a) Pii tenias si 942 3o 

(b) If X= = „ „= VNN, prove that: X, y are two conjugate 
question (4) 

(a) The area of a square is 1089 cm?. Find the length of its diagonal. 


(b) Find the S.S of the inequality ŽŽ +L <X+1 uu in R then represent it on the 
number line. 
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Model Tests on Algebra and statistics 


question (5) 


(a) The radius length of the base of a right circular cylinder, its base radius length is 4 
4 V7 cm and its height is 9 cm find its volume in terms of & and if its volume equals the 
volume of a sphere find the radius length of the sphere. 


(b) Find the arithmetic mean of the following frequency distribution. 


[.— Thest | 5-| 15-| 25-| 35-| 45- | totai | 
| Frequence | 7 | 10] 2| s| 8 | 50 | 


Qvestion one : Complete the following : 
(1) The additive inverse of the number - y3 -y5 is 
(9(Y8 Y2)(Y8-Y2) =mi 
(3) The conjugate of the sube BNE NE 1, TERT 
(4) If the volume a sphere is 2- x cm? then its diameter length is om: 
(513.4)- (355) = ocres 
Question (2) : Choose the correct answer from those given : 
(1) If the volume of a cube is 27 cm? then the area of one of its faces is 


a. 3cm? b. 9 cm* c. 36 cm? d.54 cm? 
(2) If the mode of the set of values 4 » 11 58 , 2 X is 4 then = ~- 
a.2 b.4 c.6 d.8 
(3) If the arithmetic mean of the set of values 18 523 „ 29 ,2k-1, k is 18 then k K 
a. | b. 7 c. 29 d. 90 
(4) If the lowest limit of a set is 4 and the upper limit is 8 then its centre is 
a.2 b.4 c. 6 d. 8 
(5)A right circular cylinder, the radius of its base is r. its height equals the length of the 
dimeter, then its volumes 
a. Ara b. mr c. Ar d.2r? 
(6) The sloution set in R of the equation X( X^- 1) = 0 is - 
a. 10 b.{1} cla) d. 10.11 


— €): 


question (3) 


(a) Reduce to the simplest form. Ww * woe 
(b) Prove that V/jag + V16 - 2 /sa =0 
question (4) 


(a) Find the S.S of the inequality - 2 <3 X + 7 < 10 in R s» then represent the in terval of 
solution on the number line. 


(b) If X =V2+ VF find the value of X* -2 X? + 1 
question (5) 
(a) The opposite figure represents the ascending 
cumulative curve of the marks 32 students in 
one test complete the median mark " 
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(b) Find the arithmetic mean of the following frequency distribution. 


— Thest | 5- | is-| 25-| 35-| as- | totai | 
| Freguence | a| 5 | 6 | 3| 2 | 20 | 


“Merge students" 


Questions (1) Complete each of the following: 
1) The conjugate of the number 4/3 + 42 is 


BY At ER NIB uum reme 
3) The mode for the number 3 5 3 4 3 rss 


4) The median of the values 2 3 5 7 9 m ii. 
5) The solution set of the equation x? + 9 = 0 in R is ........ 


Questions (2) Choose correct answer; 
1) The arithmetic mean for the values 9,6,5, 14, lis 


a) 7 (b) 3 (c) 5 (d) 9 
2) The simplest form of the expression (43 - V2 ) (V3 + V2 nn 
(a) V3 (b) 1 (c) VZ (d)2 V 
3) The additive inverse of the number - Vs is 
(a) 45 (b) 5 (c) v2 (d)-5 


0C) c= 


4j 15,8 «0 Sb ue. 


(a)]3,5[ (b) [3 , 5[ (c) p 00 13,5 
5) A cube of volume 64 cm’, then the edge length is .......... cm. 
(a) 4 (b) 8 (c) 16 (d) 64 


5) The solution set of the inequality 
3« x< 7 onthe number line is 


1) The arithmetic mean for the a set of values = the sum of these values + 
its number. ( ) 


2) H x = 13 - V7 ,y= 413 + J7 „then x , y are two conjugate numbers. ( ) 


3) The irrational number V lies between 2 and 3 ©) 

4) J75 -2427 - 743 C 3 

6) The sist fromarthe imber -L is 3S. G j 
4 $ 


Questions (5) First: Complete: 
If the lower limit of a set is 4, the upper limit is 8, then its centre = E mundis ORS 


NE ^ 
— 


Second : Complete 
The following table to obtain the arithmetic mean of the following frequency distribution: 


The longest side in the right angled triangle is 


If the lengths of two sides in a triangle are 2 cm. and 7 cm. then ............. the length of 
the third side . . 


If the measures of two angles in a triangle are different, then the greater in measure of 
them is opposite to ............... 

If the median drawn from a vertex of a triangle equals half the opposite side to this 
vertex in length then ............... 


If the measure of un angle in the isosceles triangle equals 60° then the triangle is . 
Choose the correct answer from those given : 

In the opposite figure : A 

A ABC is equilateral , then m ( 2 ACD) = . .. 2 

(a) 45* (b) 60* 

(c) 120* (d) 135* D c B 


In A ABC which is right angled at B. if AC = 20 cm. then the length of the median of 
the triangle drawn from B equals .............-.. 


(a) 10 em. (b) 8 cm. (c) 6 cm. (d) 5 em. 

XYZ is a triangle in which m ( 4 Z) = 70? and m ( 4 Y) = 60° then VZ. XY 

(a) > (b) < (c)= (d) twice 

The lengths which can be lengths of sides of a triangle are 

(a) (0 +3 +5) (b) (3 +3 +5) (c) G +3 +6) (d) (3 +3 +7) 

The triangle in which the measure of two angles of it are 42° and 69° is . 

(a) an isoscles triangle. (b) an equilateral triangle. 

(c) a scalene triangle. (d) a right angled triangle. C 
In the opposite figure, m (z A) = 2m (z C), Ac . cm. 

(a) 3 (b) 6 (c)9 (d) 12 

Complete : 

[a] it A ABC in which AB > AC then m ( £ C) eee. m( 2B) MN mes 
[b] In the opposite figure : D A 


m (ZA 50e AB = AC 
and A DBC is un triangle equilateral 
Find m (ABD) 


[c] In the opposite figure : 
AD // BC »m( 2 BAC) = 70° 


and m ( DAC) = 50° 
Prove that: BC > AC 


[4] [a] Prove that the base angles of the isosceles triangle are congruent. 


^ 

[b] In the opposite figure : m 

AB - AC + BD bisects 2 B and GD DX 

bisects 2 C 

Prove that : A DBC is isosceles c £^ B 

A 
[5] [a] In the opposite figure : 

Arrange the angles as £ 

of 4 ABC descendingly 

due to their measures c sss B 

B 

[b] In the opposite figure : x 

AB> BC , NV BC 

Prove that : 

AX XY e v ^ 

[1] Choose the correct answer from those given : 
1, The triangle which has three axes of symmetry is NETS 
(a) scalene (b) isosceles (c) right angled (d) equilateral, 
2. The sum of lengths of two sides in a triangle is eseese... the length of the third side. 
(a) greater than (b) smaller than (c) equals to (d) twice 


3. If the lengths of two sides in an isosceles triangle are 8 em. and 4 cm. then the length of 
the third side is mee 


a) 4 (b) 8 (c)3 (d) 12 
4.In A ABC if m ( 2 B) = 130? then the tallest side of it is 
(a) BC (b) AC (c) AB id) its median 
5. A XYZ is an isosceles triangle in which m ( 2 X) = 100? then m ( £ Y) = nsss” 
(a) 100 (b) 80 (c) 60 (d) 40 
6. In the opposite figure x+y = «7 
(a) 100 (6) 140 (c) 180 (d) 280, 
Complete the following : 

It the measure of an angle in a right angled triangle is 45* then the triangle is 
2. The length of any side in a triangle the sum of lengths of the (wo other sides. 
3. 11 AB = XY then AB = ss 
4. In A ABC of m ( 2 A) = 30° and m ( 2 B) = 90° then B AC 
5. The axis of symmetry of a line segment is the straight line Which . . at its 

midpoint. 


[39 a / In ^ ABC in which AB = 7 cm. » BC = 5 cm. and AC = 6 em. Arrange its angles 
ascendingly due to their measure. 


[b] In the E A 
^ ABC is right angled at B + 
m ( 2 C) = 30* , D is the midpoint of AC D. 
E is the midpoint of BC , AC =9 cm. 
Find the length of each of BD » BM and AB c [3 B 
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@ ./ In the opposite figure 


m (ABC) = a BDE «ie 
m (2 E) - 30° 
D is the midpoint of AC 
Prove that: AC = BE 


[b] In the opposite figure: 


AD / BC »m( 2 BAC) = 70* 

m ( DAC) = 30? 

Prove that : 

AC> BC c B 
[4] [a] it the measures of two angles of a triangle are different , then their greater in 

measure is opposite to sssr 

[b] In the opposite figure 
pyp mes ee 
Prove that : 


XZ>YZ 7 B Y 


E 


„Merge students 
Questions (1) Complete: 
1) The point of concurrence of the medians of the triangles divides each median in thr 


2) In the right-angled triangle, the length of the median drawn from of the right angle 
3) The base angles of the isosceles triangle are 
4) In A ABC, m (2B) = 70°, m( ZC) = 50°, then AC ................ AB 


5) The median of an isosceles triangle from the vertex angle 
Questions (2): Choose the correct answer: 


1) f A ABC is an equilateral triangle, then m (ZB) =............ ° 
(a) 30° (b) 60° (c) 70° (d) 90° 
2) The length of the side opposite to angle of 30*in the right-angled triangle = .......... 
Hypotenuse. 
1 1 
(a) 4 (OR i (00 2 


— . 


3) If the measure of the vertex angle of the isosceles triangle equals 80*, then the 
measure of one of the base angles 
(a) 60 (b) 40 (c) 30 (d) 50 
4) The number of axes of symmetry of the isosceles triangle = ................. 
(a) 1 (b) 2 (c) 3 (d) 0 
5) ^ ABC, m ( Z A) = 50*, m ( Z B) = 60*, then the longest side is 
(a) AB (b) BC (c) AC 
Questions (3: X In the opposite figure: 
ABC is right-angled triangle at B, A 


m (< C) = 307%, AB = 5 cm. 


Find the length of AC c B 


A)AABC, m(Z A) = 40", m( Z B)» 75°, m( Z C) = 65*, arrange the lengths of the sides of 
this triangle descending the order iss 

B) In the opposite figure: 

ox — 

AD// BC 

Complete: 


D A 


2- The longest side of A ABC is C B 
Questions (5); 


AB-AC-CD-AD-10Cm,m(z BAC)=70° A 


1) m( z B) - 55 e 3 * 
2)m CED) 70 

3) m ( < DCB) = 120° 
4) AB + AD = 20 cm 
5) AB + BC = BC + CD 


pM es sU. Pn 
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